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CHEMICAL NOTIONS FOR 
PHOTOGRAPHERS. 

HY, THE EDTTOn. 


present Limes are not appropriate to tlie selection for 
the erlitorial article in this ** Almanac” upon a subject dealing 
with outdoor photography. Indeed, it is (litficuli to choose 
from the various branches of idiotograjdiic >\ork any one which 
calls particularly tor the kind of literary treatment which one 
seeks to accord to it in this place. In no case, as is natural 
from the circum, stances of the time, can we point to any 
particularly notable progress. We must wait for the days of 
peace before we can expect, either from individiifil workers 
4 or from photographic maiiufactureri;, advances and investiga- 
tions which will put a new complexion upon one or other oi 
the branches of photography, or, by some .striking discovery, 
will impart a fresh impetus to photography as a whole. 

In these circum stances it is. especially lilting that one should 
take the occasion of seeking to intere-st the photographic worker 
in the chemical side of the processe.s whicli he carries out. 
'J’here is undoubtedly need for such an effort. It is a constant 
complaint of the scientific men in this country that in address- 
ing themselves to the general public they are unable to assume 
even a nodding acquaintance with the elements of physical 
sciences such as Ihosc which <leal witli light, sound, elec- 
tricity, or chemistry. We learn someUiing of these things at 
' school, and speedily forget all about them. It is quite true 
that, nationally, wo require .stirring up to perceive the vital 
connection between the operations of physical and chemical 
laws and our industrial and national prosperity. This is a 
great question, now occupying the minds of our leaders u! 
education : photography is only a small and perhaps a despised 
branch of industry or handicraft. Neverineless, it is quite 
, worth while doing something towards enlisting the interests el 
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thoBi^ sdoire or less closeljr connected with jphotogrftpihy in an 
amateur or in a commercial way in the elementary principles 
of one of the two branches of knowledge with which photo- 
graphy has naturally much to do. The properties of light in 
forming images by the aid of lenses and the optical facts 
which bear upon the proper use of photographic lenses have 
been constantly brought before photographers, but the 
elementary chemical notions with which all photographic work 
subsequent to the exposure of the plate is intimately con- 
nected have been far less in prominence. 

I would make it clear at the outset thtai the aim of this 
article is not to deal with the chemistry of photography : it is 
not to discuss the chemical changes v^ich go on when a plate 
is exposed to light or when a print by one or other of the 
various processes is produced. The aim is to present in as 
simple a manner as possible some of the fundamental concep- 
tions which are the current stock-in-trade of chemists, but 
which unfortunately are so completely foreign to the majority 
of photographic workers that the occurrence of chemical 
symbols or formulae in a society paper or in an article in a 
photographic journal is sufUcient inducement to disregard it 
Oft being so “ scientific ** that it is necessarily incomprehen- 
sible. Well, we will try to set' if something cannot be done to 
overcome that aversion. In doing it we will try to choose 
examples from operations familiar to photographers in the hope 
that they will tlioreby be encouraged to study the pages which 
follow, and thereby to obtain from them a knowledge of the 
things done daily in photographic work, which goes a little 
deeper below the surface than that which they previously had. 

AVicat is CnnatiSTET? 

The domain of the chemist' among investigators of other 
helds of knowledge is, in a word, to find out what everything is 
made of and to discover the laws by which the formation and 
behaviour of chemical compounds are governed, ' We have 
become so accustomed lo take everything as we see it that 
we have largely lost the sense of the wonderful which charac- 
terises even the most common substances. Take, for example, 
a chemical w^ich is so familiar to photographers as .bichloride 
of mercury. You weigh out and perhaps powder the heayy 
ciystale, which, on shaking up in cold water, sink in a second 
or^two to the bottom of the bottle. But if you shake them long' 
ejuottgh, or if you use hot water, the heavy crystala disappear,^ 
and however long you keep the solution they will^not settle 
oat The heavy bichloride swims invisibly in> the water. ' And 
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that is only half the story. The other half is that the white 
hbrous-looking crystals themselves consist of nothing else than 
tlie heavy liquid metal, mercury or quicksilver, and^e yoUow, 
irritant gas, chlorine. The chemicai combination of the mer- 
cury and chlorine has resulted in a substance of entirely new 
and difiereiit properties. Just in the same way the oambina* 
tion of the two gases, hydrogen and oxygen, produces water. 
Such examples could be continued ad infinitum. It is sufiicient 
to mention these two to show that cheiriistry is no dry-as-dudt 
science, -but a branch of knowledge wliich offers endless sur- 
prises to the student who is first taking it up. 

Chemical Elements and Chemical Compounds. 


The ancients, who, as their writings show, were intensely 
interested in tlio different properties of various substances, 
had the most primitive explanations to give of them, attribut- 
ing their differences to the possession in greater or less propor- 
tion of one or more separate spirits or essoiK'»R. It is only 
within the past few hundred years, and largi^ly through the 
labours of the alchemists Of the Jiliddle Ages in tlieir en- 
deavours to convert base metals into gold, tiiat a knowledge 
of the composition of the many mineral 'and organic substances 
has been obtained. Tho foundation of all this knowledge has 
been experiment, analysing Substances— that is, splitting them 
up into their constituents largely through tho agency of heat. 
Perhaps the classical example of this process is the discovery 
of the gas oxygen -by the Birmingham divine, Priestly, towards 
the end of the eighteenth century. Priestly placed in one limbs 
of a bent glass tube some oxide of mercury, and, applying heat 
with a burning-glass, found that ho obtained from it globules 
of mercury or quicksilver and a gas which differed from ordi- 
nary air in tbfe respect that anything which burnt in air would 
bum w^th much greater intensity in it. It was possible to. 
show that the oxide of mercury could be entirely decomposed or 
analysed into these two constituents. This same process of 
analysis, applied tlirough centuries by hundreds of investiga- 
tors employing more refined methods a.s time went on, has at 
last shown that all the materials known to us— ni'ineral, gaseous, 
animal, or vegetable — consist of only some seventy different sub- 
stances. Many of these seventy are of rare occurrence. The 
greater part of the earth, so far as we know it, and of all upon 
it, consists o£ a comparatively few of these seventy substances. 
Also, so far as can be judged, they are the chief components of 
stars and planets. The chemist calls them elements only, 
/because so far they have resisted all attempts to dissociate them 
"into aiiyt^ng different from theniselves. But with a knowlectee 
^ o! the views held in the past; the chemist regards these ele- 
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laenU as really elementary only provisionally. Many sub- 
staiice^ now known to bo composite (chemical compounds) were 
foTmurly thought to be elements, and it is, in fact, a conception 
—though only a conception — of the modern chemist that all 
these seventy so-called elements are lliemselves compounds, and 
have in the roriiote past originated from one simple form of 
material under conditions which it has boon impossible to 
reproduce. That idoa, iiowcvcr, would lead us too far from 
our prest'iit subjccl, and ha.s, in fact, no direct bearing upon it. 
The chief elements which, in the furni of chemical compounds, 
are of importance in photographic processes are given in tTie 
next paragraph. 


SvAinoLs lOK Kikm>^cts. 


In writing down the names of these <‘]omonts which, in 
various forms of chemical comliinaiion, give rise to the siib- 
stances of which use is made in photography — and, for the 
matter of that, in most other braiK-lit'S chemical manufac- 
ture — it will he well to append to each the conlraclion wliicli 
chemists almost unifnrmly in all countries ciriploy — a specit*s 
of shorthand which serves for the convenient writing of chcMrii 
cal formulas but. which, as wo shall see directly, means a great 
deal more than this : — 


Jlydrogeii (II.) 
Oxygen (O.) 
NTitrogeii (N.) 
Carbon (0.) 
Sulphur (S.) 
(dilorine (tU.) 
Jlnnnino (Tlr.) 
Iodine (I.) 
Alnininium (Al.) 


Sotlium (Na ) 
l*otassium (K.) 
Alagnesimn (Mg 
Silver (Ag.) 
Mercury (Hg.) 
Iron (Fe.) 
Ohrouinim (Cr.) 
(Jold (All.) 
riatinnm (Pt.) 


A iOMS ANU Aloi.KrilLES. 

'ITie chemist’s intorprotatinn of e.xperimoiits, «*liiefly upon 
gases, is that the atoms of the elements thems'dves combine 
together to form molecules. It would lake us too far from 
our path to enter upon the c<insideratinns on which this fact — 
for it is move than a conception- has been established. Briefly 
it may be pointed out tliat. if a mixture of one volume of 
oxygen and two volumes of hyitrogen is ignited by an electric 
spark so as to eaiiw^ the two gases to combine, and if the 
experiment be conducti^d so that the watm’ which is formed is 
kept in the state of gas (steam), then it is found that the 
vmnme of steam is not three volumes but only two. It is 
Ci^r from this that the atoms of oxygen have distributed them-. 
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selves among twice the numbeir of water molecules, and ihus 
it is concluded that the oxygen exists as molecules consisting 
each of two atoms. By similar experiment and in accordance 
with a similar train of reasoning, it has been possible to shpw, 
in the case of elements which can be obtained in the form of 
gas, that their molecules consist of in most cases two atoms, 
in some other cases one atom only, and in others feur or six. 
The elements which contain two atoms in the molecule are 
hydrogen, oxygen, nitrogen, chlorine, bromine, iodine, potas- 
sium, and sulphur. The metals mercury, zinc, and cadmium 
contain only one atom, whilst phosphorus has four in the 
molecule. We shall see the signification of these facts a little 
later on when dealing with the interaction of chemical 
compounds. 


Kinds od’ Elements. 

The reader who has even the slightest acquaintance wilh 
chemistry will see at once that this list includes a number of 
familiar substances of widely different properties. Broadly, the 
chemical elements may bo divided into two classes. 1'he livst, 
and by far the most numerous, class are the metals. Every 
metal, with the exception, of course, of mixtun^s of metals 
(alloys), is an element. The second and less numerous clas.s 
includes the non-metallic elements, substances which arc far 
more diverse in their properties than the metals. Among 
iiietAls there is physically a certain family likeness among all 
of them. Generally speaking, they aro all good conductors 
of heat and electricity, can bo hammered or rolled into sheets 
to a greater or less extent, or can be drawn nito wijc. 
Chemically they have equally a family likeness in the fa<!t 
that they all combine with greater or loss readiness witli 
oxygen to form oxides. The rusting or tarnishing of a nodal 
in the air is a chemical change of this kind, a change to which 
practically evei’y metal, with the exception ol gold and 
platinum and other precious but rare metals, is liable. While 
metals all exhibit this property they differ greatly in the degre<> 
of avidity with which they combine wih oxygen. The rnctul 
sodium, for example, instantaneously tarnishes in the air, and 
has such a chemical attraction for oxygon that if placed in 
water it combines with the oxygen and leaves the hydrogen 
to escape as bubbles of gas. Metals like iron, copper, and 
magnesium occupy a midway position in this re.spect, whilst 
at. the other end of the scale are metals, such as silver, platinum, 
etc., which unite with oxygen, or elements like oxygen, only 
with the very greatest diflRculty and require the use in direct 
means in order to bring about the formation of such Cyoni- 
pounds. 
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Before leaving the metale it ought to be pointw out that 
chemically the gas hydrogen, the lightest element known, 
is a metal, existing now as a gas, so we may assume, only by 
the accident of circumstances just as iron which requires the 
most intense heat to render it fluid, exists as a gas in the 
• atmosphere of the eun. 

- Chbmical Compounds. 

The first notion which the student of chemisty requires to 
absorb is the essential and vital diflerence between a true 
chemical compound and a mechanical mixture of elements. 
The proportions in the two cases may be identical, but the com- 
pound is in no way comparable with the mixture. An experi- 
ment which anyone can try for himself will, illustrate this 
point 

II we make a mixture of the finest iron filings and some 
sulphur (flowers of sulphur, as they are called by the druggist) 
as uniformly as possible, then the use of a magnifier will ssnow 
that the grains of sulphur and the particles of iron are there 
side by side. If you go over the mixture with a magnet, you 
can pull out a large proportion of the iron dust. You may 
even separate the two more or less completely by shaking the 
mixture on a sheet of paper, the lighter sulphiu* being thrown 
off. Or you may stir the mixture in a solvent of sulphur, such 
as carbon bisulphide, which will leave the iron by itself as a 
deposit at the bottom of the vessel. But if you heat* the 
mixture over a gas flame, in a small crucible, to quite a 
moderate degree, the iron and sulphur will combine with the 
development of heat. Onoo the action has started it will 
go oh by itself, the mixture even bursting into small flames 
tiirqugh some of the sulphur catching fire. When the action 
has died down, and the mass has become cold, you can reduce 
, it to powder with a pestle and mortar, and then you will find 
that you have a substance out of which you cannot dissolve 
sulphur with carbon bisulphide, nor can you extract particles 
of iron ftom it with a magnet, although it contains both ithese 
elements. It may be, if the mixture has been made ind^- 
crixninately, that one or other of the constituents may be in 
excess because, as we shall learn directly, the chemical combina* 
tion takes place only in certain definite proportions, and if more 
o! one or the other of the inter-acting substances is in excess, 
it simply means that so much is left bver in admixture with 
the compound which has been formed. 

The operation which has just been described is a chemical 
reaction, one only of the many kinds of chemical change which 
gives rise to a new substance entirely distinct in properties 
from the materials forming the mixture. Some reactions take/ 
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pUod intttintaneously; fojr example/ the tarnishing oi sodium 
or the action of sodium and water already referred to ; others, 
like the rusting oi iron, are slow. Some take place at the 
oidinary temperature; others require the application of heat 
to a greater or less degree to start them. But all these forms 
of reaction have a common feature in that they mark the 
formation of a chemical compound. The fact that about one* 
half of the weight of the earth’s crust consists of the gas oxygen 
marks the intensity of the chemical combination umich went 
on eons ago in the process of the formation of the solid earth. 

Chemical Compounds op Definite Composition. 

As we have learnt in the preceding paragraph, one niark of 
a chemical compound 19 that it differs eharply, often utterly, 
from a mixture which, as in the example just quoted, it may 
be possible to make of its constituents of the same composi- 
tion. The next thing to remember about a chemical compound 
is that it necessarily has a definite composition. It is not a 
blend of the elements which compose it : it cannot be made to 
contain a little more of one element or a littlo less of another 
in the way that, for example, a paint may be made up with a 
Jittle more pigment or a little less oil, or in which tea, tobacco, 
or whisky can be blended. On the contrary, a given chemical 
compound has a certain fixed composition, and if it be made by 
entirely different processes it nevertheless emerges at the end 
of this same composition. In other word.s,* the “ quality of a 
chemical substance cannot be graded by small amounts as can 
that of the mixture. Its quality is a sharp 'property which, 
however, may be masked 'by a mixture, with the substance, of 
other b^ies (impurities). It is the business of the chemical 
manufacturer to recognise these impurities and to get rid of 
them, but when wo are speaking of pure chemical substances, 
then quality " has no particular signihcance. If sulphite 
of soda is pure, we cannot talk of its being bad sulphite or 
good sulphite: it is simply sulphite of soda. And it follows 
from this that the minutest portion of any pure chemical com- 
pound is exactly the same as any other minute portion. As 
the late Sir William Ramsey has put it in one of his small text- 
books, “ a mixture may be uniform throughout : a compound 
must be.” 

Combining Phopoetions. 

Whence comes this constancy of the properties and composi- 
tion pf chemical compounds ? It is that the elements comoine 
togel^er only in certain fixed proportions, and no art of man 
Ms able to cauM them to combine otherwise. , Chemists have 
learnt to visualise diemical cozniblnation as taking place between 
** atoms” of the elements — that is, between particles so small 
as to be incapable of further sub-division. From the results of 
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forming and analysing chemical compounds it has been pos- 
siblo to assigji a number to each element ropiesen ting, the iveight 
of its atom compared with that of a hydrogen atom* and thus 
representing the proportions in which the elements combine 
wlieii they unite atom for atom, and equally of marking the 
combining proportions when combination takes place in any 
other ratio, such as one atom to two, two to one, two to three, 
three to two, and so on. 

The starting point of finding these so-called “atomic” 
weights is the relative weight of oxygon which is retjuired to 
cuml)iTio with hydrogen to form water. By the most delicate 
experiments it has been found that 1 part by weight of hydro- 
gen requires 6 ])art,^ of weight of oxygen when combination of 
the two takes plaei* to form water. But other experiments show 
tlial in this proivss 2 alonih of hy<lrogcn combine with 1 atom 
of oxygen. That is to say, the 8 parts of oxygen which combine 
with 1 part of livdrogen represents the weight of only “half 
an aloni in <<nier worths, that the atonne weight of oxygen 
is 16. By similar means the atomic weight of almost every 
element has bot*n (loti'vniiiUHl with very great accuracy in the 
ease of many. 

Atomic Weights. ^ 


'rile aloinic woighK, in the case of the eltunenls mentioned 


in a pnvjous par.imaph, are as follows: 

/ X. . 1 L. LI., A * 


()\ygt‘ji, 16, 
Nitiogeii, l‘‘1. 
riydrogen, 1 
(‘arlion, 12. 
Snl|)liiir, 32 
( 'libtri tM*. ,56 5 
Bneiiiiie, 80 
I^mIi no, 127. 
Aliuriiiiiiini, 27, 


Sodium, 23. 
Potassium, 39. 
Magnesium, 24. 
Silver, 108. 
Mercury, 200. 
Troll, 56. 
Chromium, 52. 
(^old, 197. 
IMatinnm, 193.4. 


Symbols Mea\ Relative Weights. 

Nt)w we can appreciate the fact, mentioned in a previous 
paragraph. I hut the abbreviated symbols used by chemists 
i instead of the full iiame.s of the elements are more than cop^-...,, 
vouioiit eontractlons; they represent the relative weights of the' 
atoms of the elements in comparison with that of hydrogen. 
Thus, when a chemist writes a formula for, say, chalk — namely, 
OaCO.i — that means not merely any chance conglomeration of 
the elomonts calcium, carbon, and oxygen, but a combination 
of tlioso three elements in the definite proportions of their 
atomic weighty or multiples thereof — namely, 40 parts of oal- 
oinm to 12 of carbon and 48 (three times 16) of oxygon. It so 
happens that these several atomic weights add up lo 100;^ fthd ' 
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thus bjr chance represent also the percentage composition of 
the substance. But the readt^r must keep clear in his mind tlie 
fact that tliese formulae for chemical substances have been tlis- 
wverecl in the first instance by anal\siiig the bodies. The re- 
sults of such aiialvsos are usuallN e\pn‘vied in percentages, 
and from these the formula can .b*» calculaltNl. Now that the 
chemical formulae of the chief substances manufactured oj- 
found in a Jiatural state are known, it is more often necessary 
t<j work out the pe)-cenlage composition from the formula than 
to undertake the reverse calculation. But in present'dn\ 
original investigation the discovery of the })orrt*ntage composi* 
tioii of a new both is a preliminarv to /iiuling its formula. 

Blit these atomic vgLjights by IhtMM.sehis arc not Millicieni to 
tell us the proportions in which the elements combine together. 
.\pai't from their difference in atomic weight, 'there is another 
r<‘sj)ect in which tlu' elements differ — namely, in tlieir com- 
Ivniiig capacities, atom for atom. 

(?OMlUNlNG (’aPAI ITY. 

O.vygen, for example, combines with h><l)‘og»Mi in the propor- 
* tion of one atom of oxygen to two ol hydrogen, but chlorine, 
in forming the substance hydrochloric acid, combines with 
hydrogen in the proiiortiou of one atom of each. The atom of 
carbon, on iho other hand, combines with four atoms of hydro- 
gen, and that of sulphur with iivo atoms, or, strictly speaking, 
with this equivalent of other elements, since sulphur does not 
actually form a hydrogen comjiuund of this tyi^o. This pro- 
perty of the various elomonts according to which tliey are able 
TO combine wdth or saturate one or moro atoms of hydrogen, 
or the equivalent in other elements, is termoil ‘‘valency,*’ and 
Mio elements of our list may bo rlas-silieil as follows in this 


respect : — 

One atom Oxvg<;n 

I'oinbino-i with two atom.! Hydrogen 

Nitrogen ... 

,, 3 to 5 

,, Carbon 


Sulphur 

2tr>G 

, , Chlorine . . . 

1 

, , Bromine 


Todiao 


,, Aluminium.. 


, , Sodium 


Potassium... 


,, Magnesium.. 

.. 2 

, , Silver 


, . Mercury 

, . 2 , , , 

,, Iron 

,, 2 or .3 

,. Chromium... 

>> 6 

' Gold 

,, 1 or 3 

,, Platinum ... 

,, 2 or 4 ,, 
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ill be noted from these fi^es in the case of some 
ts the valency varies. Thus^ tisat of sulphur is 2, 4, 
cscording to circumstances, and particularly aceordins ix) 
rticular element with which it is^ co'mbined. Sulpmr 
fwm combine with only two 'atoms of hydrogen but with four 
;^:atom8 of chlorine and with three atoms of oxygen, equivalent 
six of hydrogen. But it appeal's impossible to obtain oom- 
/{Kiunds of sulphur and hydrogen in tirhichJour or six atoms 
of the, latter are combined with one of the former. Perhaps 
v: ;we can get a better idea of the meaning of valency in chemistry 
I^^by setting down a few compounds of elements in pairs among 
^.j^hemselves. We will take only hydrogen, oxygen, carbon, 
t;' chlorine, nitrogen, and mercury, and psit down the symbols 
frof the compounds which they form with hydrogen, chlorine, 
oxygon, and auJphur. 



Combinations op 

Elements. 



1. 

2. 

3. 

4. 


Wuh 

With 

With 

With 


Hydrogen. 

Chlorin. 

xypen. 

Suphur. t 

n 


... KOI 

I'LO ... 

HiS 

0 


... 

.... — 

.. 0.28(80.,) 

0 


CCl4 

COj 

.. CSi 

Cl 

cm 

.. 

— 

.. ClaS 



.. — 

NaOx ... 

— 

K 


.. KOI 

Krf) ... 

KyS 

Hg 


.. HgCIa 

HgO ... 

.. HgS 


On the left you will see the symbols of the five elements just 
mentioned with those of two others, potassium and mercury. 
The symbols on a line with each in columns 1 to 4 represent the 
! oompounds formed with hydrogen, chlorine, oxygen and sm* 
; 'phur. Hydrogen and chlorine being both “ monovalent,*' that 
is, having a valency of 1, two atoms of either combine with 
f one atom of oxygen (valency 2) ; four atoms combine with one 
ivof carbon (valency 4), and three atoms with one of nitrogen 
^- '{valency 3). 

f , Turning now to column 3, it will be seen that the compound 
'v of oxygen and carbon (CO;;) is formed in accordance with the 
f .respective valencies of the two elements — the carbon atom of 
valency 4 is saturated, so to speak, by two oxygen atoms each 
^ ;of valency 2. Similarly, two nitrogen atoms each of valency 
E 3 are saturated by three oxygen atoms, each of valency 2. 
i; Column 4 marks the variable valency of sulphur. In the 
compounds of hydrogen, the foul-smelling gas sulphutettei 
ij^ydrogen, the valency of the sulphur is 2; in the compqiaid 
|;#ith oxygen, SO„ the gas, sulphur dioxide, the val^icy, is 
|4, whilst there is also another sulphur compound with 
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salpixttrib alj^ydrkte^ in. wl!lieli> the valency of the aulphar is 6. 
La the oomhination of 4ikrbon and sulphur^ carbon bisulphide^ 
the valency of the solphur is probably 2. 

Although there ave difficulties in deciding vtrhat is the valency 
of an element in certain compounds, yet, broadly, this charac* 
teristic of elements is a doctrine of the chemist which has 
proved its truth by enabling chemists to write down ** oat of 
their heads'* the formulse> tlxat^is to say, the chemical oom- 
poaitiorl, of compounds which, at the' time perhaps had never 
been prepared, but which subsequent experiment has enabled 
investigators to obtain. In the light ol the doctrine of valency 
the chemist imagines the atoms of elements to exercise one, 
two, or more chemics^ attractions for oilier elements, and in 
compounds to be linked to each other by one, two, or more 
bonds. While, as I say, that is only a conception, yet it ex- 
presses one law accxtrding to which the elem'^nii combine to- 
gether. For example, it having been established that the 
valency of carbon is 4, it is contrary to all chomical notions 
that a compound should exist having the formula GHs or CH« 
or any other formula for a comjiound of hydrogen and carbon 
which will not allow of the exercise of four units or bonds of 
valency on the part ol the carbon atom. There are, it is true, 
certain compounds in which, apparently, all the units of 
valency of whjch an element is capable are not exorcised, but 
the existence of such bodies is not a denial but rather a con- 
firmation of the truth of the idea of valency, inasmuch as such ' 
bodies arc always of what the chemist terms an ** dnsaturated " 
character, that is to say, they combine readily with other ele- 
ments by the coming into play of the previously unoxercised or 
unsaturated bonds. 

Graphic or Constitutional Formula. 

This conception of valency, that is to say, of the way in which 
the combining powers of the atom of an element vary and are 
exercised, has led chemists to the adoption of fonuulo which 
seek to show more about a chemical substance than those in 
which only the symbols for the elen^ents and number of each 
are written. For example, the chemical formula for water, 
HsO} simply tells us that there are two atoms of hydrogen to 
one of oxygen, representing two parts by weight of tlie former 
to sixteen parts by weight of the latter. But the formula can 
be written to give a little more information than this, namely, 
as H— 0— H. This, it will be seen, is in accordance with the 
valency (1) of hydrogen and. of oxygen (2). It tells the chemist . 
that the two hydrogen atoms are separately attached, and it 
sai^Osts, what is a fact, that compounds can be formed in 
which one or both of the hydrogen atoms are replaced by some 
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Other element. For example, if one only be replac'd by the 
' potassiarn, we have the compound K — 0 — IT, or caustic 

potash, and if both be replaced by potassium the compound 
Kw-0 — ^K, or potabsium oxide. 

This development of representing the cliemical behaviour 
of a compound by showing the linkage of the elements together, 
according to tlioir units of valency, attains tremendous propor- 
tions in the case of compounds of carbofi, a held of chemistry 
which has uvenvhol tried by its size and complexity that dealing 
with almost all the other elements put together. In many 
compounds of carbon it is quite possible to have precisely 
the same vomposition (the same number of elements combined 
together) but a different constitution. For example, the sub- 
stance resorcin is identical in composition with hydioquinone, 
but, unlike hydroquin one, has not the slightest developing 
action on photographic pJal' S. ^J‘he difference w'hich thus 
distinguishes the <wo ci»in))ouiuls is one of constitution^ and 
bodies which stand in this relation are said to be “.isomeric” 
to each other. 

It must not bo supposed in all this that the lines used in 
these coiistitut/ional f-ormulm to indicate the distribution of 
the units of vtiloncy represent in any way tli(‘ arrangement of 
the atoms in space with regard to each other. 'They aie used 
only to pie.^cMii more graphically the mode of combination of 
the atoms among themselves as shown by their chemical be- 
haviour. 

In this graphic rcqu’oscntation of the constitution of com- 
pounds chemists ha\e developed a further and equally fruitful 
conception, nanndy, that, of “ radicles ” — i.c., iiuaginary 
groups which in chemical read ions pass from one compound 
.to another, but in most instances have no separate existence. 
A very simple example will better explain what is meant by a 
' radicle. Kvory photographer probably knows that if you add 
a little solution of ordinary common salt (sodium chloride) to 
one of silver nitrate you throw down a white curdy precipitate 
of silver chloride. At the same time there is formed in the 
solution an equivalent quantity of sodium nitrate. Ihe 
chemical “ equation,” as it is called, representing this change 
is as follows 

AgNO,4-XaCl- AgCH-NaXO,. 

Ihis means that the chlorine of the salt has comhineil with the 
■ silver and that the sodium atom in each molecule of the sodium 
chloriile has combined with the NO, of tln» silver nitrate. We 
call this latter a radicle, and it is only one of many which move 
1; .from one compound to another in chemical changes, although 
|f they are, with very few exceptions, incapable of existence by 
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ihemsolves. In the equation just written above the NOj is 
not the only radicle. The silver (Ag.) in tlio silver nitrate is 
also regarded as one : so also are the sodium (Na), and thwa 
chlorine (Cl) making up the sodium chloride. V'hile these 
three latter components of the two compounds are eloments, 
it is/ nevertheless, unlikely that when unoombined they 
exist in the form of molecules composed of only one atom. It 
is known that in' the case of chlorine the molecules consist of ‘ 
two atoms, and the chemist will Ihus write the formula for 
chlorine in its free state constitutionally thus: (’’I— Cl, whilst 
the chlorine radicle is written - 01. The sodium molecule 
and that of silver probably also have a similar constitution. 
This conception of radicles, as the dramatis personeef so to 
speak, of chemical reactions, extends to all descriptions Sf 
compound, and radicles, like elements, are classed according 
to valency. Tn the example given above all four radicles, 
Ag., NO;,, Na, CL, have each a valency of 1. But other radicles 
such as SO* (that of sulphurous acid), (that of sulphuric 
acid), COi (that of carbonic acid), and C.O, (that of oxalic 
acid), have a valency of 2. In the case of the metal radicles 
their valency is that of the eleiiunts themselves, as mentioned 
in a previous panigraph, although Ihe sliidrnt must not infer 
that metals, as they are known in their ordinary state, corre- 
spond in molecular character with these imaginary radicles. 
Probably many of the metals contain more than one atom in 
the molecule. 

A little study of the component parts of chemical compounds 
ill terms of those imaginary radicles will remove niuf'h of the 
difficulty which the would-be reader of papers, etc., containing 
chemical formulie experiences in tracing the changes whicli 
are represented in the conventional shorthand of the chemist. 

Vauious Typks or Ciikmu at. ConrorNi). 

Now we can come to a part of our subject wliich v(m\v likqjy 
the reader will consider less remote from practical facts than 
the foregoing “theoretical” r/tn.siderations. Nevertholes.s, 
the former will belound necessary for a prof)or understanding 
of what follows. In chemical oprratiun.s such as those chiefly 
concerned in pludngraphic work, and, for the matter of that, 
also in any branch of chemistry dealing with the metals ami 
their compounds, the three chief classes of substance are acids, 
bases, and salts. It i.s necessary tu say a few wor<Js upon the 
chemical characteristics of each of these. 

Acids . — All acids contain hydrogen, and most of them oxygen 
also. The name given to oxygen, and denoting “ creator of 
acids;” is a misnomer, fur it wa.s not recognised at the time 
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/.ithat Bom^ acids, notably hydrochloric acid, contain no oxygen. 
For the most part acids are compounds of the non-metallic 
/elements with hydrogen, and in by far the more numerous 
: xmmW of cases with oxygen also ; bpt some few of the metals 
•^for example, chromium — ^in combination with oxygen and 
hydrogen, form compounds of well-defined acid character. 

' Thus the familiar substance potassium bichromate is a com- 
i pound of bichromic or dichromic acid, and is definitely such 
even though the acid itself does not exist separately. Few 
of the acids formed from metals do, whereas on the other hand 
adds derived from elements of the non-metal class are well- 
defined substances existing separately ; for example, sul- 
lihurous and sulphuric acid, formed from sulphur^ nitric acid 
from nitrogen, phosphoric acid from phosphorus and hydro- 
chloric acid (containing no oxygen) from chlorine. 

Bases . — Chemically a base is something which ** saturates ” 
an acid, thereby causing the disappearance of the character- 
istic properties oi both the acid and the base, and forming still 
another type of substance — a .salt. Bases axe oxides of nietal.s 
or compounds closely resembling an oxide — namely, a 
hydroxide. This latter is a compound of oxygen, hydrogen, 
and a metal. It is, in fact, from the chemical standpoint, a 
derivative of water in which only one of the atoms of hydrogen 
has been replaced by a metal. Of substances in common use 
in nhotography which chemically are bases may be ^instanced 
sodium hydroxide (caustic soda), potassium hydroxide (caustic 
potash), and mcngiiesium oxide (the white flakes which are pro- 
duced when magnesium ribbon is burnt). Many of the sub- 
stances, such a.s paramidophenol, used for developers, are 
likewiso bases, and in a separate class by itself is that very 
important base ammonia. Ammonia gas, NH„ dissolves 
abundantly in water, forming a strong solution, the familiar 
liquor ammonia, which in many kiuds of chemical reaction 
braves like a solution of caustic soda or caustic potash. Its 
resemblance is so striking that chemists have adopted as an 
explanation the existence in ammonia compounds of a radicle 
NH4, which they class among the metals on account of its 
chemical behaviour, although the compound itself of this 
formula has never been isolated. 

ScUts. — A salt is formed when, in suitable circumstances, an 
acid and a base react upon each other. For example, when 
suliphuric acid is added to solution of caustic soda, the tddiuin 
radicle unites with the SO4 and forms sodium sulphate, whilat ^ 
the OH radicle in the caustic soda and the H radicle in the 
sulphuric acid unite to form water. 

2Ka0H-hH.S04» Na,S04+ Wt«0. 
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Salts may be formed in many other ways than tliis^ but this 
serves best to emphasise the two components which go to form 
the salts. In the old days chemists wrote the formulce of sal£s 
so as to preserve a representation of the metallic base and the 
acid anhydride entering into their composition. For example, 
sodium sulphate was written NaaO.SOs. 

While this served its purpose, the modern method of writing 
the formulce of salts (by radicles) better represents their chemi* 
cal behaviour in chemical changes. 

It must be understood tliat if an acid and a base, both in 
solution, are mixed together, the formation of the salt nooesr 
sarily takes place, and if the acid and base are in exacldy 
equivalent proportioi^, nothing but the salt in question then 
exists in the solution. If either acid or base is in excess tnon 
so much of one or the other is left over. A little knowledge of 
chemical changes of this kind would have saved the writer of 
a paragraph which, I am told, appeared years ago as an in- 
struction for the making of a universal cleanser for photo- 
graphic dishes and bottles, llecognising that some substances 
are better removed with acids and some with caustic baties like 
sodium hydroxide, the writer recommended the use of the two 
in admixture for the purpose of achieving both ends at onco ! 

Acid and Alkaline. 

In ordinary chemical manipulation we regard ah acid as 
the opposite of an alkali and vice versd» While it is quite 
true that many bas<?s are very strongly alkaline in the sense 
that they turn red litmus paper blue and have a certain smooth 
feel to the fingers, yet from the chemical standpoint the ques- 
tion whether a substance is acid or alkaline in this way has 
nothing at all to do with its being a base. A salt may be^ acid 
or alkaline, as we shall see directly. Moreover, a salt which 
the chemist would call “neuteal** may be strongly alkaline. 
The practical properties of a salt as regards its being alkuhne 
or otherwise depend upon the respective character of the acid 
and the base concerned in its composition, and this brings u.<» to 
say something about strong acids and weak acids, strong bases 
and/veak bases. 

OtHES PBOPEnTlES OF ACIDS- 

Generally speaking, adds are substances which readily enter 
into chemical combination. The chief mineral adds— eul* 
phuric, hydwhloric, and nitric — are bodies of most intense- 
chemical activity. All three of them act energetically on man> 
metals. Nitric acid, in particular, dissolves metals such as 
silver, iron, copper, lead, zinc — in fact, almost any metal which 
is att^ked by an aoid-'forming a nitrate. Sulphuric acid, on 
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the other h'iiid, dissolves a few metals freely, such ae zinc, 
iron, and magnesiiirn, but in the ordinary way, when mixed 
with water, has very little aotioii ii|>on copper or lead. Uydro- 
chlorie acid is an active s»ilvont of zinc (as in killing spirits 
for soldering), of iron and magiiesuiin; but ifi the cold and 
when mixed willi water, has coinparaiively little action upon 
lead Of silver. 

Acids also act ;is solvents upon many substances, such as 
cliaJk and lime, but tins kind of solution is quite different from 
diswilviiig, say, hypo, iij wal/er. The chalk or lime dissolves 
lywuiuso a frenli and solubb} compound, say, calcium chloride, 
is forme<l by tlie a<tion of hydrochloric acid. If you eva- 
porate the solution you viil not get tlyj lime or chalk back 
again, as you will g<‘t tlio hypo by Ixnling down a solution of 
that salt. 

As regards tin* nlativo “strengths^' of acids, their degree 
of chcrnu'aJ activity depends Jargtdy on circumstances, but the 
threo acids already nanicyl —sulphuric, hydrochloric, and nitric 
- -an^ wliat an^ termed “strong” acids, and, broadly, sulphuric 
acid is the strongest of tho three— strongest, that is to say, 
in the sense that it can turn out nitric or hydrochloric acid 
from the combination of one or otluir of these with a base and 
take its place. if ordinary eonimon salt (sodium chlo- 

ride) is heated with sulphuric acid, hydrochloric acid gas is 
given off, and scnlium sulphate remains behind. 

2Na(n l-tf..SO, '2nCl fKa,S(),. 

The sjiiiie kind of changv goes on if sodium nitrate be heated 
with sulphuric acid; hut, on the other hand, if you add 
hydrochloric acid to a solution of silver sulphate the 
radicle is 'turned out and its plaeo hiken by 01 radicle, and 
silver chlnrido deposited as a precipitate. 

Ag,SO, 1-21101= AgCldH.SO,. 

lleri', po doubt, the predisposing cause is the insolubility of the 
silver chloride. In a general way, how’over, sulphuric acid 
the king of acids, and displaces other acid radicles fivjm their 
oombination with bases. A common example in photography 
the addition of sulphuric acid to a .solution of soda sulphite. 
Tho acid displaces the sulphurous acid of tho sulphite, the latter 
splitting up into water and tho gas SO., which is recognised 
by ils pungent smell, that of buniing sulphur. 

N .\.,S0:,d H.,SOi l-SO. 

Sulphurous acid is a very weak acid, as witness the fact that 
it is the only common acid which is without decomposing effect 
upon hypo. Tf you ad'd any acid in small or large quantity to 
solution of hypo you will find that sooner or later, according 
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to the quantity of acid added, the hypo solution will become 
milky Oi* opalescent, and once this change has l)egun will often 
, become almost muddy. Sulphurous acid, on the other hand, if 
pure, will not affect hypo in this way, but by itse]f it is not an 
advisable means for forming an ocid lixing-bath, for the reason 
that it easily becomes changed by oxidation (of which later) 
into sulphuric acid, which then causes the decomposition of the 
hypo. It is for this reason that in the coniponding of acid 
fixing-baihs it is usual to introduce a considerable quantity of 
sulpliite of soda, sufficient to take up into a state of combina* 
tion any sulphuric or other acid which may be used; also to 
take up, if sulphurons acid is used, any sulphuric acid which is 
produc'd by its oxidation. 

Another very weak acid is cavlK»nic acid. Tt has hardly any 
existence by itself, since it is known only as a solution of 
carbon dioxide gas in water wdiich is very feebly acid, though 
the carbonates, as wo shall see later, are exceedingly powerful 
and important siilts. 

There is another res)HX!t in which acids differ delinitoly from 
each other. Some, as wo have learnt, such as hydrochloric 
acid, c/>ntaiii only ono atom of hydroy^en. Ft is clear, therefore, 
that they can form only one kind of swlt, since either tho 
whole or else none at all of the hydrogen is replacx^l by a 
tnejbal. Hut other acids, such as sulphuric and carlKinic acid, 
contain two atoms of hydrogen which are rcplacable in this 
way by metals, and thus can form two series of salts, one in 
which only ono atom is replaced and another in which lx)th have 
been replaced, h'or example, there ar<' two sulphates of soda : ‘ 
ono the so-called Olaubor’s salt, and ronin*d )>y rcplacemont of 
tho two hydrogen atoms in sulphuric aciil by so^Jiiiin, and tho 
other acid sodium sulphate, or as it is also called, sodium 
hydrogen sulpliab*, in which only one abjin has l)cen replaced. 
Tile form u Ins are respectively : 

Na,SO.. NaHSO,. • 

Tho latter of these two sulpliatos is a g(K>d examf)lc of an acid 
salt. Though it is a white sidid sulctanoo it is nevertheless 
strongly acid, and, in fact, is a convenient chemical for the 
manufacturer of photographic preparations who wishos to in- 
troduce an dcul into some mixture of chemicals without the 
necessity of enclosing it specially in a glass t-iilie, as would U? 
necessary in using sulphuric acid itself. 

Carbonic acid in a similar way forms two wrios of salts, 
which in the oast/ of sodium are ordinaiy sodium carbonate 
and the so-called bicarbonate as sold by groo^rs in the form 
uf a fine powder under the confusing name of carbonate 
of soda.’* It is really the counterpart of the acic! sodium 
sulphate, although for a reason which we shall come to in the 
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xiekt paragraph ii U not an acid substance. The formiilfe of 
these two carbonates (leaving out of account the water with 
which sodium iarbonate usually crystallises) are respectively 
Na,CO, NaHCO,. 

Still another acid (phosphoric) contains three atoms of 
hydrogen, one, two, or all three of which can be replaced by a 
metal, ^e formulas of these salts are respectively 
NaH.PD, Na^HPO, NasPO*. 

PnowuiiTiBB or Bases. 

Bases differ hum each other even more markedly and sharply 
than acids. Tlio two chief bases are those derived from the 
metals sodium and potassium. These metals combine with^ 
the greatest energy with oxygen forming the oxides Na^O and 
K^O, and these oxides in turn unite with the greatest avidity 
with water forming the so-called hydroxides (caustic soda and 
caustic potash) of tho formnloi KallO and KHO. Akin to 
these and <^ualJy important in practical chemistry is the 
strong solution of ammonia which cliomists regard as the 
hydroxkle o! an imaginary element ammonium, and to which 
they give the formula NH4UO. Tliese three are the common 
strong bases used in tho manufacture of salts and compounds 
of all descriptions. These bases possess the power of neutralis- 
ing acids (forming salts) in the proportion of their atomic 
weights. It will thus be seen that in this respect caustic soda 
goes almost twice os far as caustic potash owing to the much 
smaller atomic weight of sodium, whilst ammonia goes further 
still. But as regards their chemical energy, using this word to 
denote the ability of these alkalies to stimulate any chemical 
reaction to take place, caustic potash is distinctly superior to 
caustic soda. Ctu'tain clieuiical changes — for example, the 
manufacture of oxalic acid from sawdust — can be carried out 
by aid of caustic potash, whereas they do not take place at all 
With caustic soda. Probably the greater energy of caustic 
]potM h in photographic developers is a phenomenon of the same 

All these so-called alkalies are very soluble in water, forming 
teludone which feel slippery to the fingers and corrode the skin. 
They all are powerful cleansers of anything in the nature of 
greaee or fat^ which is converted by them into soap. They all 
' exert a more or less pronounced corrosive action on glass, and 
fct this reason the solutions 0! the two solid alkalies, caustic 
' soda and caustic potash, should be kept in bottles sealed with 
® or rubber (not a glass) stopper, otherwise the ad^tt 
of the alkali is liable to cause the stopper to stick permanently 
in its place. 
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'■'; Ail these bases^ too, absorb carbon dioxide gas Irom the air, 
becoming thereby converted into the respective carbonates. For 
this reason caustic potash or soda as purchased Is very xaraly 
free carbonate, particularly if it has been ezpoaed much to 
the air, and a solution of any of the caustic alkalies accumu- 
lates carbonate in use as the bottle is opened from time to 
time. 

. Another base which has properties resembling these strong 
alkalies, although to a far feebler degree, is lime or oxide 
of calcium. The difference in its properties is marked by its 
very slight solubility in water, but it is equally a strong absorber 
of carbon dioxide, becogiing thereby converted into carbonate 
of lime, the material of natural chalk and limestone. 

When we come to Ihe bases formed by the other metals 
^ther than those just moiitioned wo find that they are weak." 
In almost all cases they are insoluble in water and are formed 
by adding a solution of caustic soda, caustic potash, or ammonia 
to a solution of one of their salts. Thus, by adding a solution 
of either of these alkalies to one of ferric chloride (perchloride 
of iron) there is thrown down a bulky reddish precipitate con- 
sisting of ferric oxide loosely combined with water and usually 
termed ferric hydroxide. It is this precipitate which is used 
as the starting point for tho manufacture of ferric oxalate in 
the preparation of sensitisin^solutions for platinum and other 
iron printing papers. The precipitate can be washed free from 
any excess ot alkali and from the chloride salt which is formed 
in producing it from tho ferric chloride by repeatedly stirring 
it up in water and allowing it to settle, or by washing it on a 
flannel bag. I instance this process as a reminder that tho 
caustic alkalies throw down precipitates of this kind from 
solutions of almost all the metallic salts-~o.g., from those of 
lead, mercury, silver, copper, aluminium, and chromium. For 
this reason salts of these metals are "incompatible" with a 
solution containing a caustic alkali — that is to say, you can’t 
have both existing in one and the same solution. This, perhaps, 
will afiord one explanation to those who carry out experiments 
in the making up of mixtures for photographic use why a mix<^ 
ture formed by adding one perfectly clear solution to another 
becomes instantly muddy. 

. Salts feom Yiaxons Aczns ako Basks. 

From' what has just been said, the reader may, perhaps, 
anticipate that salts will exhibit a particularly marked char- 
acter according as they are formed from a strong base and a 
> wi^ acid, (from a weak base and a strong acid, or from a 
strong, base and a strong acid. Well, that is so, and one can 
to three of the comical substances commonly used in 
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photography which very well illustrate the differences resulting 
from one or other conjunction of an acid and base of different 
characters. Take, first, by way of example, ordinary carbonate 
of soda of tile formula NaaCO,, and formed from the strong 
base of sodium and tiie weak acid, carbonic acid. Judged from 
the formula, th^ chondsi calls this the normal” carbonate, 
or, as some of the text-books term it, the neutral” carbonate. 
But, as the reader knows, sodium carbonate is a strong alkali, 
only inferior in this respK^t to the caustic alkalies. Although 
chemically it is a salt, it behaves, in its action upon solutions 
of the heavier metals mentioned in the previous paragraph, 
very much like a solution of a caustic alkali. It throws down 
precipitates, not of tlie bas«.‘s or hydroxides of these metals, 
'but of their carbonates, lake caustic soda, sodium carbonate 
is an onorgiser of photographic developers, iliough to a milder 
cic'gree. Like tin* caustn* alkalies, carhonato of soda (also car- 
bonato of potash and < arbonato of ammonia) neutralises acids, 
forming salts willi evolution of carbon dioxide gas. So far as 
neutralising acids is <'oncerneil, the carbonates replace the 
caustic alkalies in tin* proportion of their molecular weights. 
Kor example, 100 parts of sodium carijonatc (anhydrous or dry) 
will replai'o 80 part.s of oaustie. soda, but no relation of this kind 
exists so far as coiicinris the quantity of sodium carlxmate which 
can replace a given rpiantity of caustic soda in a photographic 
developer. There, it is not a question of neutralising an acid, 
but of, in some way, energising the developer proper. 

A good instance of a salt formed from a weak base and a 
strong acid is ordinary alum, formed from the w'cak base of 
nluiuinium and sulphunn acid. Hence we find that this is 
an acid substance. In order to render a .solution of it neutral 
it is necessary t<) add a little of a caustic alkali like soda or 
potash, or of a carbonated alkali like sodium carbonate, up 
to a point at wlihb the base of aluminium hydroxide begins to 
be thrown down in the form of a white bulky precipitate. 

Our third instance — that of the salt formed from a strong 
base and strong acid — is oxalate of potash, which, when chemi- 
c,'illy pure, is strictly neutral to litmus test paper. It is 
neither acid nor alkaline; the “strengths” of the acid and 
base entering into its composition are so balanced that the 
result is a neutral salt. 

A very good instance of the tJiree descriptions of salts which 
may bo formed from one single acid is that of the three phos- 
phates of soda. These have the form iil« : — 

- NaH.PO,, NaJIPQ,. Na.PO,. 

.'These three salts range from acid to alkaline, according to the 
'^nirmber of atoms of sodium (forming the strong basic radisle) 



287 


1 % 11 ] AN» rHOTOGRAPRKR^S DAltV COMPANION. 

whicli enter into the substance. Thus tlic first of the three is 
an acid substance, the second is feebl^' alkaline (it is the 
ordinary sodium phosphate, ^hich is meant when phosphate 
of^soda is prescribed without qualification in photographic 
formulee), whilst tlie third, the so-called tri*basic phosphate, 
is a strongly alkalim* substance, suggested hy JVIM. Liimi^re as 
a substitute for carlxvnate of soda in photographic developers. . 

Forms of Ojiemifal Action. 

Tt would l)e impossible in the course of this article to deal 
with the many ways in which chemical compounds are formed, 
blit w’e can look at a few of them, and particularly those of 
which there are examples in ordinary photographic work. 

One form is that in which elemonts combine directly to- 
gether, usually under the action of heat or the electric spark. 
We have already had one instance of this in the combination 
of sulphur and iron. Another is the combination of magne- 
sium and oxygen to form white oxide of magnesia wlien a pi<3co 
of magnesium ribbon is burnt. 

2Mg -b O. - 2MgO. 

But most chemical changes take place not l>otwecn elemonts 
but between compounds of a greater or less complexity. A very 
common kind of change is that in which a base, such as oxide 
or hydroxide of soda, combines with an acid or with what is 
called the “anhydride*’ of an acid— that is te say, an acid 
deprived of the elements (hydrogen and oxygen) of water. F<»r 
example, if the gas sulphur dioxide (the anhydride of sulphur- 
ous acid) is passed into sohition of caustic soda it forms sulphite 
of soda, according to the equation 

2NaHO t- SOa - Na=SO, + 1I»0. 

If the caustic soda is in only half tho proportion the compound 
which is formed is the so-called acid soda sulphite, tho cna;ng6 
being represented thus: 

NaHO + SO, = NaHSO,. 

From this it will bo understood tliat in the ordinary course tho 
first product ia ordinary soda sulphite, whilst if tho caustic 
soda is exposed to the full to the action of the sulphur dioxide 
gas the final product is the acid sulphite, the s^a sulphite 
first formed being subsequently convert^ into tho acid sulfmite. 

NaaSO, + SO, + H.0 - 2NaHSO,. 

In the manufacture of soda sulphite upon the large scale 
it is a plan of this kind which is followed : — Sulphide dioxide 
is passed into soda carbonate solution until it is acid (from the 
formation of sodium aci(^ sulphite). To this liquor (Ixiiling) 
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*: ijl^iuii carbonate 10 then added as long aa catl»on dioxide » 
fetolred. The two stageiT'aie represented by the ^uatioiie; — 

Na,GO.+ 2 SO,-f HaO - 2 NaHSO.+COa, 

; 2 NaHS 04 +NaaC 0 . • 2NaaSO.+CO,. 

Another form o£ chemical action is that of an acid upon a 
metal. For example, when zinc is put in dilute sulphuric 
' acid there is a brisk ebullition of gas (hydrosen), and zinc 
sulphate is formed. In other words, the metal displaces the 
hydrogen from the acid and forms a salt. 

Zn + H1SO4 = ZnSO« + Ha. 

A similar change goes on in '*killi^” hydrochloric acid 
(spirits of salts) in making soldering fluid. Here the hydrogen 
'is again discharge<l from the acid and chloride of zinc form^. 

But if oxide of zinc is dissolved in an acid we have an in- 
stance of the combination of an acid and base. The action 
differs in the fact that the zinc is already in combination with 
oxygen, and that this latter combines with the hydrogen in the 
sulphuric acid to form water. 

ZuO 4 ; HaSO* ZnSO* + HaO. 

But the kind of change which most frequently takes place in 
ordinary chemical operations is that which is known as double 
.decomposition — that is to say, the action of one salt upon 
'' another whicli leads to an exchange of the two partners (basic 
radicle and acid radicle) forming each. For example, if you 
- add to a solution of si Ivor nitrate a little solution of ordinary 
common salt or of any other chloride you immediately get a 
curdy precipitate thrown down — ^namely, silver chloride. 
NaCl+AgNO,=AgCl+NaNO.. 

. This precipitate is, of course, easily recognisable — for instance, 
it speedily turns a violet colour on exposure of the vessel con> 

; taihing it to the ligh%r-but it is not so clearly recognisable 
that it is only one of the two new compounds which are formed. 
The other (sodium nitrate) remains in the solution. If 
quantity of salt and silver nitrate are weighed out so that they 
are in tne exact proportion of their molecular weights, then w 
only substance left in the solution will be the s^ium -nitrat^:^ 
in quantity equivalent to the weight of sodium chloride or of. 
} >$|ilver nitrate. It is this soluble salt which has to be washed 
\ ont in making a gelatine or a collodion emulsion, in the minii- 
' , fiictare of which a double decomposition, such as is represented 
the last equation,, is the method invariably adojj^ed. for 
; ^fe^iuing silver chloride, silver bromide, or silver j^pdfde. The’ 
^' dry-plate maker, after he has mixed his emulsion, -ik^Mrefc^ 
allows it to set, shreds it by passing it through coarse .fgVnC|. 



\ttiid then WMhes it in water in' order to remove the soluble 
salts. « 

Those who use the copper intensifier will have come across 
exactly such a similar change. In making the bleaching 
solution, a strong solution o! copper sulphate is mixed wiw 
one of potassium bromide. TIm result is to form a deep 
greenish solution containing a Considerable quantity of 
crystalline matter. Here it is the soluble body, the copper 
bromide, produced by the double decomposition that one wants 
to use : the other new salt, the sulphate of potash, is allowed 
to settle out, and the clear solution poureq off from it. If 
we put down the symbols for the change which takes place in' 
making this mixture, the reader will see what it is that goes 
on. ' • 

^ 2 KBr + CUSO4 - CuJlra + K2SO4. 

What 1 have sought to impress upon tJio reader is that" In 
forming new compounds by mixing two different substances 
together in solution with the formation of a precipitate which 
is altogether insoluble in wai^, like silver chloride, or is so 
slightly soluble that much of it is deposited, as in the case of 
the sulphate of potash, we have to bear in mind that there are 
always two new compounds formed, and that very often the 
one which is not the chief object of making the mixture may' 
affect the use of the latter, and that, therefore, its formation 
also requires to be borne in mind. 

Oxidation. 

Another species of chemical change of the greatest and most 
far-reaching importance in chemistry is that of oxidation^ By ^ 
oxidation is meant the addition of oxygen to the molecule of 
a compound, or equally the removal of hydrogen from it. f, A 
solution of sulphurous acid, even when kept in a bottle, and 
more rapidly if freely exposed to the air, is “oxidised** by 
the latter forming sulphuric acid. The respective formulae of 
sulphurous and sulphuric acid mark this change. 

HaSOa HaS04 

Bttlpliaroai Acid. ' Salpburic Acid. 

On the other band, by suitable treatment, hydroquii^e is 
eanTerted into the substance quinone. Hydroquinone oxidises 
in way In the ordinary course of using a hydroquinone 
developer, but, as the respective iormulie show, the change Is 
one of the removal of hydrogen, not the addition of oxygen. 

CeH4(OH)8 CeHA 

, HySroquinooe. Qufnon®. 

But we must expand this deffnition of oxidation a 

farthOT. ^ ojdjiatton i* understood ijot merely the additii^ 
of oxygen itoelf but of elements or radicles which play a 



^ t^E BKtTl6tt JOtJftilAL fflOTOGAABBia AL&IAtl\C, [10 

which ifl cheiaiealiy similar to that of oxygen. The i»u- 
version of silver into oxide of silver is a process of oxidation, 
and ib equally is the conversion of silver into silver chloride, 
silver Iromide, or silvel' iodide. We shall see directly that 
changes such as this, which are accomplished by means of so- 
called ^'oxidising agents,’* form the basis of the many pro- 
cesses of intensifying and reducing negatives. 

But not to interrupt what we are now considering, it will be 
understood that oxidising agents are chemical bodies whicli 
can add oxygen or similar elements to other substances. Thns 
oxygen itself, as it exists in tho air, is the most widespread 
oxidising agunl, and is responsible for such forms of oxidation 
as tho rusting of inelala ana the “spoiling” of many sub- 
stances, sucJi as photographic developois, which come under 
its invisiblo action. Similarly, cliloiiiie, bromine, and io<line 
« are oxidising agents in tho approved sense that they can add to 
certain compoiiTids tho eJoments chJorine, biximinO, and iodine. 
But most oi the oxidising agen^, as they arc familiarly under- 
stood, are compounds <x>Titaining a large proportion of oxygen, 
or an element alvin to it. In photography, perhaps, tho three 
best linowu oxidising agents are jiotasKimn bichromat<‘, am- 
monium porsuJpliate, and potassium permanganate. The 
formulw of thes<» bodies mark their large content of oxygon : — 

KaOrA (N 114)28,0, K,MihO, 

'We may recall the uses of these compounds in ' pliotographic 
manipulation by way of instancing their oxidising cliaracter. 
Potassium bichromate, in admixture witli sulplmric acid, is 
such an ijp^nsely powerful oxidising agent tliat it is commonly 
Usod for pausing dishes, measures, etc., from any descrip- 
tion of *‘diTl.’* Most of the deposit wliieli forms in and clings 
to photograph utensils is either some kind of insoluble mineral 
salts, or else is matter derived from developers. The acid dis- 
• solves, or, at any rate, loosens most mineral insoluble matter, 
whilst the products of developers, etc., are energetically oxi- 
dised aiul at the same time rendered soluble by the bichromate 
'dn tho acid stale. 

\iumoniuin and other pei-sulphates, as also p4»tassium ]iei- 
uianganate, are used as chemical “destroyers” of hypo in 
negatives or prints. Tho term “destroyer ” is a misnomer, for, 
vobviously, the atoms forming the hypo cannot be annihilated 
^ut of existonct*, but in the piesenco of such powerful oxidisere 
«B persulphate or permanganate the hypo is converted into some 
other oompouiul (or compounds), the effect of which, if left in 
’^he print, is, so it is hoped, harmless to the image forming 
the photograph. Probably the final product of the oxidation 
of hypo by such vigorous agente is sulphate of soda, although 
^ there is some doubt on this point. 
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f But,, apart froju these vigorous oxidising agents, there arc 
uUners which are luildcr in their action, and are therefore iii6re 
y^itable for use upon so susceptible a material as the silver, 
existing in a fine state of' division, which forms the image of 
a nc^tive or print. Such oxidising agents are ferrm chlSride 
(per^oride iron), potassium ferricyanide, mercuric chlo- 
ride, and copper bromide. These convert the metallio silver 
of the photographic image into some compound or other in 
which the silver exists in a more oxidised state. These silver 
compounds, as we shall see directly, are amenable to the action 
of other chemical reagents, by means of whidi the original 
silver deposit may be removed (reduction), or may be added to 
(intensification). • 

OtlDISABLE SllBSTilNCKU. 

The {act that an oxidising agent can exert its action upon 
some other body naturally impllea that that body is capable of 
foi'iiiing a more highly oxidised ooiupound. Thus metals (whidi 
are nut combined with any oxy^i at all) are highly suscep< 
lible to oxidation, but as regards tne general run of chemical 
substances oxi disability (to coin a word) implies the power, 
of a substance to form a compound containing a larger pro- 
portion of oxygen or similar elements. Thus a substance like 
ferrous sulphate (green protosulphate of iron) is readily oxi-( 
dised, and thereby converted into ferric sulphate or some pther 
ferric salt, the base of which is an oxide of iron containing a 
larger proportion of oxygen than that forming the base 6f fer- 
rous sulphate. In this way these two states of oxidation of 
the element iron mark two distinct series of iron s||(ts — the 
ferrous and the ferric — ^tbe difference between the tvR) being 
that in the latter the iron is in a more highly oxidised state. 

It must be understood, too, that oxidtsability ” is all a 
m^itter of degree, depending upon the power or activity of the 
oxidising agent. Thus, free oxygen in the air is powerless to 
effect certain processes of oxidation which take place instan- 
^neously by the aid of an oxidising compound. Hypo, for 
example, undergoes practically no oxmtion in the air, but is 
rapidly oxidised by bodies like bichromate or permanganate. 
..The metals gold and platinum resist the oxid.;ising, action of 
almost every chemical substance, but can be oxidised by a 
mixture vl hydrochloric and nitric acids— tbo so-called at/ua 
rega. 

.. RBoronoN. 

Chemists, however, commonly look upon this property of 
; osidisability as an active rather than as a passive property of 
body, tt is purely a matter of words, but it is more usual 
,'^to speak ol a body wdiich can be readily oxidised as having 
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s[ucmg *’ properties — that is to say, of being 
. remove oxygon from other compounds or add hydrv^^ 
them. In other word^ the process of reducljion is tne 
of that of oxidation, and a substance which is al^le to 
about this reduction is- spoken of as a ** reducing agent. 
is a reducing agent because it is very readily ^px Wised. I'd 
example, we learnt in a previous paragraph that hydro- 
quiiione when oxidised forms quinone. Thus, hydr^uinone 
acts as a reducing agent, and functions in that capacity when 
used as a developer of plates. We liave just noted that sul- 
phate of iron is i^oadily oxidised to ferric sulphate. It also is 
thus a reducing agent, and exhibits that property in a particu- 
larly vigorous way towards silver nitrate. If you add a few 
drops of ferrous .sulphate solution to one of silver nitrate, there 
is immediately pro<luced a black precipitate or deposit of 
metallic silver. The ferrous sulphate has “ reduced ” the 
silver nitrate to the metallic state, and is used for that pur- 
pose as the developer in the wet-collodion process, the vigour 
of its action being restrained by the addition of an acid. A 
ferrous salt (produced by the action of light) plays the same 
part in the platinum printing process. In the “developer” 
it throws down to the metallic state the metallic platinum 
^present as platinum salt in the coating on the paper, and thus 
replaces the semi-visible imago, which is seen when :fh0 papei* 
IS withdrawn from the printing frame, and consists of ferrous 
salt, by one of full black intensity consisting of platinuim 
metal. 

Of the photographic siibslaiices which thus act as chemical 
reducers are chiefly to be nieiitioned the various developerjs, 
pyro, hydfot]uiiione, clc., sulphites and metabisulphites, which 
latter are used as preservatives of developers and presumably 
servo this purpose hy exerting a stronger attraction for the 
oxygen of the air, or that dissolve<l in the stock solution than 
the developing substances theinsehes 


J*UOTOCSKAPHIC “ ilKOIJOTION ” is OXIIMTION. 

It will no doubt have been clear from the foregoing that 
the process of reducing a negative, as the term is used in a 
photographic sense, is really one of oxidation. The silver of 
the negative image is treated with some oxidising agent which 
converts it at once either into a compound which dissolves 
away in Avater or into some other compound uhich can be 
dissolved by some solution or other which leaves the original 
image itself unaffecle<l. .\mmoiiiuni persulphate is art example 
of a reducer (photographic) which oxidises and dissolves the 
silver image at the same time, but in the use of i^ost reducers 



j^^iihBiit ftubslal)t^*R require to bo ’"erop Joyed for tliese two ' 
purposes. Net so many years ago it was common practice 
to carry out reduction 'of aiiegatiyo m two steps:— (l) - 

diflxug the silver image in paft, say, by a solution of ferric- 
chloride, and thus converting part of vt into silver chloride 
and then (2) dissolving out this silver chloride with hypo. 
The obvious drawback to such a process is that it is not easy 
to tell how far to carry the first stage of the process, and n 
therefore most reducers nowadays are comixiuiided so as to 
allow the two distinct operations of oxidising the silver image 
and of dissolving the silver compound which is produced by 
the oxidation simultaneously. Thus in the Farmer reducer of 
hypo and ferricyanide the silver image is oxidised by the ferri- 
cyanide to silver ferrocyanide, and this latter is dissolved, 
immediately it is formed, by tlie hyi)o. 

iNTBNSmCATlON IS AN OxiOISTNG PltOOESS. 

Precisely similar, at the first stage, is the action of one or 
other of the bleaching soJutifuis iis**d in inbuisifying a nega> 
tive. solution of mercuric chloride (bichloride of mercury) 
oxidises the silver image to silver chlori<le and at the same time 
leaves on the negative in a looso form of chemical combination 
the product formed by the reduction of the mercuric chloride — 
namely, mercurous chloride (calomel), which is an insoluble 
l)ody. In intensification, however, the next step is not to 
dissolve away the image which has tlius been oxiaised, but to 
apply to it some bath which will convert it into some deep- 
coloured compound, as is done by using a solution of ammonia 
or Schlippo’s salt; or the bleached image, consisting of silver 
and mercurous chlorides, may be rtxluced, in the chemical 
sense, to metallic silver and mercury by means of an ordinary 
developer, and so give rise to a greater degree of density 
in consequence of the added mercury. 

But perhaps the nicest illustration of Iho change's which the 
silver image thus undergoes is that in which a badly stained 
negative is treated with a powerful oxidising mixture (per- 
manganate, sodium chloride and an acid) in order to remove 
the stain. This mixture oxidises the material of the stain, 
converting it into colourless or, at any rate, soluble compounds, 
Tyhilst the silver image is converted into silver chloride. The 
negative has then only to be restored to its original state of 
metallic silver by the application of a developer in order to 
leave it as it was before, but minus the stain. In this way a 
more powerful stain remover can be applied than is possible if 
• it be such as bleaching powder, which also dissolves the silver 

' . * 5 - 



, With thw*© instaiiiceB of oxidation and rediiotidn we can now 
turn to a few miscellAneous facte connected with practical 
photographic operations, the chemical nature of which will, it 
is hoped, he clear from the theoretical considerations with 
which we hiave thus far l>een chiefly concerned. 

, Solutions. 

^ Water is the most widely used medium in which to dissolve 
chemical substances, and the latter vary enormously in the 
degree to which they can be dissolved. They range, for example, 
from silver chloride, which dissolves to the extent of only 1 
part in 6,000,000 parts of water, to ammonium sulphocyanidq, 
which dissolves in half its own weighUof water. With prac- 
tically very few exceptions substances dissolve more freely in 
hot water than in cold. Bichloride of mercury, for example, 
which will dissolve in cold water only to the extent of about 1 
part in 16, dissolves in less than twice its weight of boiling 
water. .Potassium bichromate, which in cold water requires 
ten times its weight for solution, dissolves in about its own 
Weight at a boiling temperature. And there is another factor 
which comes into play. Some substances in dissolving greatly 
chill the water, and thus lower its dissolving power. Tiypo is 
; a notable instance of this, on which account it is advisable to 
use water as hot as, say, 120 deg. F. in making a stock bath for 
fixing. 

Put for some chemicals hot water should not be. used. Tt 
should not be used for potassium metabisulphite or sodium 
bicarbonate, since at a temperature of much above 00 to 100 deg. 
F. these salts are moro or less decomposed, the metabisulphite . 
losing part of its sulphurous acid and the sodium bicarbonate 
part of its carbonic acid. In the case of the bicarbonate the 
effect of Jieat is to render the solution which -should have been 
, neutral more or less alkaline, a difference which in some 
instances, such as the making up of gold toning-bath for print- 
out paper, may be undesirable. 

The solution obtained by dissolving as much of a substance, as 
can be dissolved at a given temperature is known as a saturated 
ivolution, and if caroful attention is given to the temperature, 
is one means of making a solution of definite strength without' 
weighing or measuring. In some few instances this plan is^ 
followed, as in making up the stock bleaching solution of 
mercni7 bichloride for intensification. As a rule, the most 
oonvenient method of doing this is to dissolve m hot water : 
about as much of the bichloride as is required to saturate a 
given bulk of water when cold. This makes for • Caving 
time in compounding the solution, but in IJie particular Oase bl^ 
Uliercurjr bichloride it is necessary to observe a precaution, Thq^ 
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j»»m4ry bleaching aaliition is UHually made up with addition ’ 
of somo hydrochloric acid, about half a dram to 15 ozs. of the 
bath, but the acid makes it possible to dissolve more of the 
bichloride than can be dissolved without it, and therefore in 
makine up the stock solution the proper course is to dissolve 
the bichloride first in hot water, let the solution cool to the 
ordi/iary temperature, then pour it off from any of the heavy 
feathery crystals which have separated out, and then, and not 
till then, to add the acid. If this order is not followed it will 
be easy to get a solution that is too strong and is liable to 
<*ause the crepe-like reticulation in negatives which sro inten- 
sified with it. 

In making saturated^ solutions it is also necessary to bear 
in mind that a solution can be nmde which is “ super- 
saturated,” that is to say, temporarily contains more of the salt 
in a given bulk than can permanently be kept in solution. By 
dissolving with the aid of heat as much acetate of soda as a 
given bulk of water will take up, a clear solution can he made 
which remains clear even when it is cooled to the ordinn7*y 
temperature. But if tlio smallest crystal of sodium acetale 
is introduced, the excess of salt above that corresponding with a 
saturated solution will separate out. The same kind of thing 
takes place with many salts, but generally it is only necessary 
to shake the cold solution well in order to cause the quantity 
of .salts held in solution by siipersaturation to separate out. 

Chemical Solvents. 

There is a sharp distinction between the solution of a salt 
in water and that in which its solution is brought about by the 
aid of some other chemical substance. In the one case the 
dissolved salts can generally be recovered again by allowing 
tho water to evaporate, but a solution obtained by aid of 
another substance depends as a rule upon the formation of an 
entirely new chemical compound. Thus bichloride of mercury 
if mixed with about an equal weight of ammonium chloride will 
dissolve quite freely in cold water. Oxalate of potash is like- 
wise a solvent of ferrous oxalate. ^Fhat is why it forms the 
developer in the platinu?n printing process. Tt brings the 
ferrous oxalate into a dtssolv^ state and so causes it to act on 
the platinum salt in the paper. In these two cases a species 
of double compound or combination of the two salts takes place. 
Tery similar is the action of hypo in dissolving silver chloride, 
bromide, or iodide in plates and papers, although here it is not 
a case of tjie combination of the two substances to form a 
.soluble salt, but the formation of a doable silver hyposulphite. 
^Bilver forms several such hyposulphites, but in order to ensure 
'tha formation of tbe pne which is freely soluble in water, it is 
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nooessary l.liat tlio hypnsulj»liite of sorl/j should be in laigo 
excess of Ihe silver bromide oi* <’hloride. Hence the necessity, 
if pernic'inent prints are required, of using fixing baths which 
contain an ample proportion of hypo and of discarding them 
before that excess ha?* been appreciably diminished by the 
accumulation of silver in the hath. 

The PnopERTXEs oe Wat^r. 

So far as its power oi dissolving a given quantity of a sub- , 
stance is concerned, ordinary tap-water does not differ materi- 
ally from the distilled waler which chemists, in their moro 
retined expori menial work, invariably use. It is sometimes 
dirc<;tod that distilled water should always lie used in making 
photographic solutions, and of oourso it is the best for the 
purposi> and enables (dear water-white solutions to be made up 
^ wlioro the use of ordinary tap-w\ater would introdaeo more or 
less cloudiness. But for the gimeral bulk of developers, fixing 
baths, and the like, tlieri^ is no real necessity to use distilloil 
w.ater; ordinary tap-water is quite good enough and b(3comes 
very little infmdor to distilhd water if the larger quantities 
of the impurities contained in it are I’enioved, as they easily 
can he. 

As supplied by the public companies water contains four 
descriptions of impurities, viz., lime and magnesia compounds, 
which render the w%aler more or less “ hard '' ; air, which has a 
beneficial effect upon water for drinking purposes, but is unde- 
sirable f^om the photographic standiwint ; chlorides fusually 
common salt), in very small jiroportion ; and, last, organic 
matter, a very little of which renders the water unfit for 
drinking, but is in no Avay harmful pliotographically, except for 
^ tlm making of solutions of gold or platinum, for which expensive 
salts, distilled water should he invariably used. 

The salts of lime and magnesia exist in water in two forms — 
as sulphates, which are fairly soluble, and as carbonates, which 
a 1(3 practically insoluble, but are formed in solution in the 
water in its passage over Ix'ds of limestone, etc., by virtue of 
the carbon dioxide dissolvwl in it. They exist, that is to 
say, as bicarbonates, corresponding chemically with bicarbonate 
of S(Hla, and when the water is boiled these bicarbonate com- 
pounds arc decomposed, the carbon dioxide is driven off, and 
the almost insoluble carbonate of lime or magnesia is deposited. 
These lime and magnesia carbonates, with some of we sul- 
phate, form the hard crusts in boilers and the “ fur in 
kettles. And as usually the greater proportion of the lime and 
magnesia in tap waters exists as carbonates, the simple opera- 
tion of boiling the w^a ter gets rid of the greater part of the.se 
I piineral impurities. 
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Photographically, thia is an advantage, because in making 
many photographic solutions the presence of limo salts causes 
more or less precipitate or deposit. * It does so in the case of 
carbonate of soda, oxalate of potash, ammonia, and any solu- 
tion containing mercury or lead. On this acix»unt alone it is 
just as well to use a supply of water inado by boiling water 
in a clean iron or eiiamell^ saucepan, lotting it boil vigor- 
ously for, say, live minutes, and then leaving it by itself to 
cool. If tho water bt^ then poured inio largo bottU^ illlod to 
the neck, it will rcinain in condition for use for an unlimited 
time. 

Ill this process the t^cond impurity, air, is also reniovetl, 
and one undesirable feature of ordinary tap water thus avoided 
by the same process. Dissolved air is undesirable, chiefly for 
solutions in which pyro or other developer is to be diswilvcd. 
But, ajiart from the oxidising effect of the dissolved air upon 
tlie developer, it is not infre<iuent to find tap water, owing to 
the considerable pressure at which it is supplied, so charged 
with air that the latter, in escajiing from water, forms 
air-bells on plates or prints, and thus lca<ls to Iho formation 
of white spots, duo to tho action of the developing solution 
being obstructed. On this account well-boiled and cooled wahn* 
i.s as advantageous for the dilution of stock solutions to form 
the working developer as it is for tho making of these sbx^k 
solutions themselves. 

The third impurity, chlorides, is of no iniportanoo for plioto 
graphic work, except in tho making of solutions of silver 
nitrate. If there is any chlorine in the wab r, a silver nitrate 
solution is bound to be milky, an<l therefore ilistilled wab-r 
requires to bo used, if a bright solution is wanted. But very 
often a silver nitrate solution is made up only to bo mixed 
immediately with one of hypo (as in niakjiig up iho Wellington 
intensifier), or in some other form in which a little depoflite<l 
chloride of silver is not of the slightest importance. On the 
other hand, if the silver nitrate is to be coinliined with another 
solution, so as to form a perfectly clear mixture, then it i.s 
better to use distiUod water for both, as, for example, in mak- 
ing up the intensifier for the Aiitochroine plate. 

As regards the organic matter dissolved in water, the quan- 
tity in all waters supplied for drinking water purposes is 
entirely negligible, and even a quantity liundreds of times 
that commonly present would have no harmful effect in photo- 
graphic work, unless, perhaps, for making solutions of gold or 
platinum salts. Such skdiitioiis, however, are of such small 
bulk that Iheiv is no reason for forgoing the use i»f distilled 
Water. 
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' Why pREOipiTATEg Come in Solutions. * 

From what has been aaid in the previous paragraph it will 
bo understood why many photo^rapluc stock solutions aro not 
obtained of water- white clearness when ordinary tap water is 
used. “ In general it may be said that the amount of deposit 
which is formed as the result of boiled tap water is insignih- 
cant. Moreover, most of it will settle out, and in using 
stock solutions which have been thoroughly mixed ut the time 
of luakiug the supply can bo drawn from the upper clear por- 
tion without disturbing the deposit at the bottom. But there 
are other reasons why mixtures of various salts do not form 
clear solutions. The reader who has borne in mind a previous 
part ot this article dealing with chemical changes of the double- 
decomposition type will realise that in dissolving several dif* 
feiont substances m the one solution it may often happen that 
a deposit may ho fornuKl as the result of a change of this kind. 
In ordinary photographic work, according to the recognised 
descriptions in the text-books, thosi' reactions are not met with, 
or, at any rale, rarely met with, since most photographic pro- 
cesses have been doviscvl so as to give the minimum occasion for 
/ ditUcultios in Ihe way of rhetuical manipulation. But the 
experimenter unfamiliar with the exact leactioiis of the salts of 
the various metals is pretty certain to iiud tluit in trying one 
> combination or another of different substances he gets a deposit 
thrown down. It iloes not call for a very wide knowledge of 
chemistry to be ahh* tg say m advance whether a mixture of 
huch and such salts can bo made without a deposit being 
formed, but it would lead us too far even to summariso tlio 
properties of the metallic compounds in this respect. The 
nvidor should refer to any text-book of qualitative analysis, 
but broadly it may l)e said that addition of any soluble car- 
bo^ate (sodium, potassium, or ammonium carbonate) will bring 
down a precipitate if dissolved in the same solution as a salt 
of practically any other metal. Caustic alkalies ali>o, such as 
ammonia, caustic potash, and caustic soda, behave in this way 
very similarly to the carlxmated alkalies. 'I’hey throw down 
the hydroxides or oxides of metallio compounds, whereas with 
the carbonates in most cases the deposit is the insoluble car- 
bonate of tho motal. Any soluble chloride will, under the same 
conditions, form a deposit with a salt of lead, silver, or mer- 
cury (in the m©rcurn«« .state), these three metals forming in- 
soluble clilorides. Copper, lead, bismuth, silver, iron, mercuric, 
aud other compounds are procipitat<*d by any soluble sulpMde. 

In some cases in dealing with deposits of mineral salts it is 
possible to ad<l some neutral compound which will “keep up 
(tliat is, })vo\eiit tJir deposition of) an insoluble coiiiponnd, A 
^ good iiisiaiK’c of this is oflvivti in the formula for copper 
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"^>ning worked ont by Mr. W. B. Fergu.sfut, in wliich the potasli 
citrate is used for the purpose of preventing the depoiition of 
the sludgy precipitate of copper ferricyanide which> without the 
citrate, would be thrown down. Citrate of potash and ei^ally 
citrate of soda, as was pointed out very many years ago by Mr. 
John Spiller, is a remarkable compound in thus making it 
possible to keep in solution many otherwise insobiWo mineral 
Salts. It is a compound which deserves to be kept in mind by 
the photographic experimenter in view of its usefulness for 
this purpose.. ^ 

Another distinct cause of deposits forming in solutions is the 
addition to it of soiuca other licpiid in wliirh the dissolvwi 
substance is insoluble. For example, gclatim*, of which a solu- 
tion of moderate strength can lie made in warm or cold water, 
is thrown down as a deposit by addition of methylated spirit, 
and in like manner the pyroxylincs dissolvc4l in collodion and 
the resins di^lycd in spirit varnishes are thrown down as 
deposits by aadition of water. 

SUBSTAXCKS S 1*0 Hi. 

Something may be apjiropriatcly said hero on the reasoTis 
why certain substances “do not kei?p ” that is, albn* more m* 
less through exposure to the air. Even with tho small amount 
of air contained in a 'bottle such change is liable to go on and 
its action to be prolonged when, as is ordinarily tho cas<% the 
bottle is opened from time to time. Now tlicst} changes arise 
from tho three substances present in tho air — ii.'imely, moisture, 
oxygen, and carbon dioxide. 

Many substances absorb moisture with the greatest avidity. 
Chief of these, among photographic compounds, are ammonium 
sulphocyanide, potassium carbonate, and caustic potash and 
caustic soda. All of these, when purchased, require to be in 
securely luted bottles. Ammonium sulphocyanide is best dis- 
solved at once, for once tho bottle has bet^n oponwl tlu? salt 
speedily becomes almost wet, and it is a compound which cannot 
be restored by drying. Potassium carbonate, on the other hand, 
can bo heated in, say, a dean baking- tin, over a moderate 
fire or ring gas-burner, and can thus be rendered dry. 

Absorption of .oxygen is responsible for the deterioration of 
substances which are reducing agents, e.f/., soda sulphite, 
sulphate of iron, developing agents. In most easels there is no 
remedy for such oxidation, at least none which is worth while 
on a small scale. Soda sulphite, however, which shows such 
oxidation, by the powdery crust on its clear crystals, may be 
/quickly rinsM in cold water, dried between the folds of a towel. 

' and then weighed out. It may be noted that anhydrous sul- 
I'phite and potassium meial^ulphite (also an anhydrous salt) . 
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ar<i much loss linblo to oxidatimi Miaii the crystal form of soda ' 
sulphite. 

The deteriorating effects of the carbon dioxide in the air 
upon photographic chemicals are exemplified upon only two 
substances of importance — vtz.j caustic spda (and caustic 
potash) and potassium cyanide. TJie caustic alkalies in either 
the solid state or in solution greedily absorb carbon dioxide, 
becoming converted into soda carbonate or potash carbonate. 
TIence, these alkalies, as purchased, are very often coverecj 
with a <^rust of carbonate (soda more so than potash), and so 
are weakened for developing purpi)ses. The carbonate can be 
scraped off from the iiaiistic alkali. f\pld in stick form, after 
doing which it is belter ito weigh, say, a whole or half stick, 
and to dissolve it in the propf)rtional quantity of water, rather 
than to endeavour to weigh out the exact quantity required 
by cliop})ing off little bits from the hard stick. 

(lyaoide requires to be kept well stoppered for the two- fold 
reason that, by exposure to the air, part of its highly poisonous 
acid (hydrocyanic or prussic acid) is liberated by the carbon 
dioxide, and fhat it is also partly oxidised to cyanato, the 
latter a comprand ineffective for the purposes for which cyanide 
is us<*d, 

^^ention should be made hero of certain compounds which, 
on free exposure to air, lose some of the water loosely com- 
bined as “ water of crystallization.'' Crystallized soda 
carbonate is one of these; in a dry atmosphere the crystals 
lose their transparent appearance, not from any oxidation, but 
from loss iif water. Such carbonate is, in fact, somewhat 

stronger " (i.c., contains more real carbonate) when of this 
appearance, but the difference is not one of any importance 
and may ho disregarded, 

\ last way in which chemicals s]x>il is by volatilisation into 
the air, in regard to which two different conditions require to 
be recognised. A liquid may volatilise as a whole, as when 
ether, or pure alcohol, or chloroform gradually evaporates into 
the air. In that case you simply have less of it : what remains 
behind is equal in strength to the original bulk. But that is 
not so where tho liquid is a solution of some very volatile body 
in a liquid like waU^f. which evaporates only slowly. Liquid 
ammonia is a liquid of this kind: the highly volatile ammonia 
escapes from it, leaving a solution of lesser strength. On 
this account it is a good plan to mix strong ammonia, when, 
purchased, with nine times its bulk of water, and in making 
up formulse to take ten times the volume directed. 

Order oe Mixing Solutions. 

Usually the photographer is not under the necessity of 
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deciding the why and wherefore of the order in which Uie 
various substances contained in a given solution are to be 
dissolved. In many cases the order is not a matter of im- 
portance ; in others, spccilic directions are given. Bui it 
may be wortli while to point out, by means of one or two 
instances, that in certain circumstances the proper order 
in which substances should be dissolved, or two solutions 
mixed together, is of material importance, and that mishaps 
will occur from making the mixturo in any other manner. 
For ^ cxamplo, iii tlie old days, when the ferrous oxalate 
developer was in common use ft was always, quite rightly, 
the rule to make the working developer by adding the iron to 
the oxalate solution and not vice versa. The reason for tliat 
IS that the ferrous oxalate which is the active substanco in 
the developer is freely soluble only in the presence of an 
excess of oxalate of potash. If the oxalate solution bo added 
to that of the iron, It is clear that at the first instadnt there 
' is an excess of iron salt, and some foirous oxalato may Ix’ 
tlirowoi down as a precipitate, and may not afterwards dis- 
solve, The result in that caho will be a muddy developing 
solution, which will lead to staining ol the whites of the 
.prints. It is, in fact, a general rule in practical cheiuislry 
that in such <drcumstances as these it is much easier io keep 
a substance in solution than to rc-dissolve it oiico it has been 
deposited. 

Another good instance of right and wrong order is that 
in tlie mixing of an acid fixing bath composed of a mixture 
of hypo, sulphite of soda, and an acid Jl has beeji mentioned 
in an earlier paragrapli that hypo is readily decomposed by 
acids, with the solitary exception of sulphurous acid. Hence, 
in making up the formula just meubioned for an acid fixing 
bath, the order should bo such that the hypo is not brought 
in contact with tln3 acid exciqit in the presence of the pro- 
tecting sulphite. The proper course is thus to mix the acid 
and sulphite thoroughly together in solution and then to add 
this mixture to the hypo, previously dissolved. It is quite 
wrong to add first the acifl and then the sulphite to the hypo 
solution, and even if the order of the acid and sulphite be 
reversed, it is quite possible, owing to a local excess of acid 
before the whole is thoroughly mixed, to cause a certain 
amount of decomposition of the liyjm. While it is impos- 
sible to deal at length with the reason for this or tliat order 
in making up photographic solutions, these instances will 
serve to remind the reader that there are rea^ns for adopting 
a given order, and. flicrcfore, reasons why it should not be 
departed from. 
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OBITUARY OF THE^^YEAR. 


Among those whose deaths hav#taken place since the publication of 
' the 1916 Almanac are : — 

Vero 0, Brifdeld (Nov. 14, 1915) Lord ’ftedesdale (Aug. 17, 1916) 
Baphael Meldola (Nov. 16, 1915) II. A. Chapman (Nov. 30, 1915) 
Silvanus P. Thompson (Juno 12. William Barry (July 2, 1916) 

1916) J. L. Bussell (Nov. 21. 1915) 

Frank Haes (Jan. 7, 1916) 

Vbuo C. DniirifiKLD. 

Mr. Driilield was born on May 7, 1848, at Prescot, Lancashire. 
His fathtn* was coroner for the West Derby division of Lancashire 
for thirty- one years. Ho was educated at tiie Liverpool Coillegiate 
bchools dui'ing the head-mastership of Doan ilowson, at tlie Sand- 
, t>ach Qranmjar School, and at a private school in Southport pre- 
sided over by a Swiss, Mr. Kiiecht. In 1863 ho had already com- 
menced the practice uf photography, and he spent six months, prior 
to Jus apprenticeship to tlio mechanical engineering in 1865, in the 
studios of Mr. Henry Sampson, a well-known professional photo- 
grapher in Southport. In 1871, after serving his apprenticeship, 
he was engaged by Messrs. Gaskell, Deacon, and Co,, alkali manu- 
^ fiicturew, Widnes, as engineer, and was appointed manager of 
Jbeil' Gaskell Deacon Works on the formation of the United Alkali 
Co., Ltd. It was in 1871 that he first made the acquaintance of the 
late Dr. Hurler, an acquaintance which soon ripened into a firm 
friendship. The frieiid.s1up was, no doubt, mainly due to the great 
similaritv in their tastes, and was possibly further strengthened by 
Driiiield’a part education under Swiss tuition, the most impoTtaiit 
part aa he considered it. In 1876 he first enlisted Dr. ]£irter’s 
l^mcfcical interest in photography, and in this first year their ]^oto- 
chomical investigations may bo said to have commenced. Their 
first'i)a[)er was published in the ** Journal of the Society of Chemical 
Industry in the yw 1890, and the last paper in which they col- 
laboiatM was published in tlio ** Photographic Journal ** in X898. 
Dr. Hurter died in 1898. 

Although groat discussion has scarcely ever oeaoed to range 
ai'ojund the pioneer work in sensitometiry which Drifileld bveied 
out in collaboration, with Hurtor, .^ientific photegraphic workers in 
-all vuunirics have been iitiaiiiimnis in their high vnluuiioit of the 
< Indebtedness to these two investigators. Their earlier Work 
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I'' undoubtedly contains erron uf exporiment and deductioiny and^their 
1 papess unt^onateiy gave rise to misconceptions by tbcir some- 
\ what loose use ol teohnioal eijoreseions. KevertheldSe» to them 
I must be accorded the honour of nrst establishing and then elaborat- 
|ing the methods of sensitometrio measurement which have oontri- 
* bated more than anything else to the development of the nuuHi* 

' ; faoture of photographic dry-plates upon a scientific basis. The most 
important papers of Hurter and Driffield appeaipd in the ** Journal 
Idi the Society of Chemicad Industry.*' 

Under the auspices of the Boya«i Photographic Society a iiiemorial 
lectureship, jointly in the names of Hurter and Driffield, has been 
establishea. Some £500 has already been subscribed, and the fund 
wild, it is hoped, prove sufficient to permit of the re-publication of 
. the papers, etc., by the two investigators. 

Rapuaxl Meldola, F.II.S. 

Professor Meldola was one of the most distinguished of English 
cliemists. For many years he was X*rofesaor of Chemistry in Fins* 
li>ury Technical College, resigning tliis position in 1012 in order to 
take the chair of Professor of Organic Chemistry in the University 
of London. His special subject of a great deal of valuable research 
work was the chemistry of ooal-tax dyes. He rendered great ser- 
vices to the coal-tar dye industry as a consulting chemist, and was 
himself the discoverer of many new products and processes. Mis 
published papers on chemical and other subjects reached a total of 
over 300, whilst he had occupied the prisidential chair of the 
Chemical Society, the Society of Chemical Industry, and the 
Society of Dyers and Colourists. Photography had long been a 
recreation in which Professor Meldola found congenial scope for the 
application of his chemical knowing©. HU “ Chemistry of Photo- 
graphy,** published in 1891, is still a text-book which provides the 
most useful review of the chemical principles of photographic pro- 
cesses, written in a style which U adapted for the iiwtructiou of 
elementaiy students and, unlike many text-books, specially seeking 
to foster the habit of experiments among students of photography. 

%Sii.vANUs P. Thompson, F.R.S. 

Professor Thompson was one of the comparatively few scientific 
men of the first rank who were authorities in (j|uite distinct branches 
of knowledge. His special subject was electricity, and every student 
of that science must be familiar with his ** Elementary Lessons in 
Electricity and Alagnetism,** which is, perhaps, the roost widely 
used text-book of tne subject for the first-year student. Professor 
Thompson was also the author of many other treatises dealing 
with the more complex Ranches of electrical technics* But optics 
was equally a subject in whidh he did a good deal of work and 
of which he was an exceptional expositor. It will be remembered 
' that TralU-Taylor Memorial Lecture was delivered by Profeieoir 
Thompson in the year 1901, wheji he took for hig subject '* Zonal 
Aberration." On that occasion, in addition to developing the^ 
' theoiy of the phenomenon, he delighted his audience with a lasci- 
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nating series of experimental demonstrations, a species of scientific . 
conjuring in which he was exceptionally adept. Professor 'Ihomp- • 
sou was also the author of several text-books on light, of whi<ii i 
his "'Light, Visible and Invisible/’ is perhaps the best known. He 
was also the translator of that section of Lummer’s large treatise on | 
optics which deals with photographic lenses. ; 

^ a popular lecturer he was without rival. His courses of i 
children’s l^tmea at tho Royal Institution were models of whafJ 
such education should bo, full of experiments and humour, and free ^ 
from the scientist’s forrnidublo vocabulary, by wliich so many 
children are alienated from a love of science in their schooldays. 

Lord Reuksdalii:. • 

In Lord Bedesdale the world of society, and, in particular, society 
circles interested in art and literature, have lost a distinguished 
figure. As Algernon Bertram Milford I^ord Rodesdale spent an 
important part of his life in the foreign diplomatic service; for 
a short time at Petrograd, afterwards at Pekin, but chiefly in 
Jftpan. Within a surprisingly short time ho mastered the spoken 
Japan^e language, and subsequently devoted much of his time to 
preparing an English version of Japanese folk-tales and stories, tlic 
collection of which has long been a popular volume under the title 
of ** Tales of Old Ja^ian.” R. L. Stevenson, in his essay, “Books 
Which Have Influenced Me,” said that it was the volume which 
first showed him tho right relation of a man to the laws of his 
country. 

In 1873 Mr. Mitfoi'd (as he then was) returned to Europe, and lu 
the following year was appointed Secretary to the Commissioners 
of Public Works and Buildings, an office which he held until 1886. 
In that year, on his succession to the estates' of hU cousin, he settled 
down at Batsford, near Moreton-in-^the-'Marsb, and in addition to 
the pursuits of a country gentleman, continued to interest himseuf 
actively in the administration of the national art collections. He 
took an active share in tlie arrangement of the Wallace Collection at 
Hertford Ho^, and was a trustee of the National Gallery. Land- 
scape gaidening was also a hobby of his, which he had taken up as 
the result of his residence in the East. It was he who was respon- 
sible for the pictmosque dell in Hyde Park, by the side of Rotten 
Row. -King Edward consulted him on the arrangement of the 
gardens in Buckingham Palace, and his help had, previously been 
accepted by the King in regard to the restoration of l^ndringham 
Park. Lord Bedesdiue’s “ Memories,” issued a few months before 
his death, is perhaps the most interesting collection of reminisoences 
published during the last quarter of a century. The author had 
travelled nearly eve ly whore, and had been on more or less intimate 
terms with all kinds, of people. 

As President of the Royal Photographic Society from 1910 to 1912 
Lord Bedesdale distinguished his years of office by two admirable 
presidential addiesses, the first on Leonardo da Vinci, and the second 
on the early history of paper. Despite his great age he presented the 
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appearance of vigorons health, hi6 one apparent infirmity being ni» 
d^fneas^ a disability which at times, in his cl airmanship of R.P.8. 

1 meetings, was not without its humorous consevpiences. 

V H. A. Chapman. 

i For many years Mr. Chapman was the leading photographer in 
• Swansea, ancl from very small beginnings had built up a large 
f business. He was, however, more than a successful business man, 
for he was asso<‘iated with the municipal life of the South Wales 
iMirougli in many way.s, and, moreover, was a moat familiar figure in 
photographic gatherings in London by his long connection with the 
■professional fliotographors’ Association, and his Pi-osidency of that 
body in 1908 9. One of the old school, >rr. Cliapman was never 
happier than when nariating struggles of his early life, or when 
offering advice and encouragement" to younger photographers from 
his own long and wide experience. 

William Harry. 

Mr. Barry, of Hull, was for many years a well-known and respected 
figure in professional photographic circles in the North of England. 
Physically, he was a man of commanding presence, over 6 ft. 
in height, and of strong physique, the outcome no doubt of a life- 
long fondnos-s for outdoor exercises, and particularly for cycling. In 
company with other entlmsiastic cyclist.s, he had visited in his timo 
most parts of the United Kingdom. 

His Hull studios wore for many years the places of pix»perous 
photographic businesses, and he uid" much to maintain the status 
of higlpoJass professional (H>rtraitiirc in his district. He became a 
member of the Professional Photographers' Association on the estab. 
lishmenl of that body, and for a number of years until his retire- 
ment accorded it his aid and support. 

J. L. Russeix. 

For many years head of the firm of J. Russell and Sons, Limited, 
Mr. John Lemmon Russell, was well kiiow'n as a photographer of 
Royalty. The business wa.s established in Chichester many years 
ago by Mr. Russell’s father, but until almost the day of his death 
the deceased gentleman took an active part in it. While other photo- 
, graphers have been particularly associated with the making of studio 
portraiis of Royal personages, the business of ^fessrs. Russell has 
been largely characterised by the great amount of work it has done 
in the portraiture of distinguished people **in the field.*' Many 
groups of great interest for their representation of crowned heads on 
sporting and other expeditions stand to Messrs. Russell’s credit. 

Frank Haes. 

A link with the older generation of photographers wag severed 
in the death of Mr. Frank Haes, for many years a prominent figure 
in photographic circles. Mr. Haes was many years ago associated 
with Mr. Melluish in the production of tlie first practical roller- 







^{d«, and later gaine<l celebrity for a very fine series , of ph(Ho 
graphs of animals in the Zoo taken upon wet'collodion plates. He 
was a very popular member of the late Photbgrajdiic Club , as well 
as the R.P.S., his unfailing geniality causing him to !>• always 
surrounded by a group of kindred spirits. ■ ^ 


Among others who have been removed by death during the past 
twelve month.s are Oliver Dawson, formerly associated with the! 
exploitation of the Thames’’ colour plate; J. T. Ashby, a former; 
contributor on art topics to the photographic Press; Charles Stuart,! 
London, John Edward Shaw, Huddersfield, and G. G. Mitchell,, 
Edinburgh, professional photographers; whilst the world of amateur 
photography has lost enthusiastic workers in the persons of G. 
D. Macdoifgal, Dundee, and J. W. Wright, Sheffield. The death.^ 
have also taken place of C. Lees Curtis, partner in the scientific 
, insthunent business of Charles l^ker, and of R. Krayn, inventor of 
the carbon film tissue, and of a now obsolete metimd of colour 
photography known by his name. 
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'EPITOME OF PROGRESS. 


BY TUii jfilHTOR. 


In the following p'lgos will be found classified abstracts of papera, 
curnmunica lions, and articles describing progress in technical photo- 
graphy (art topics are excluded) which have appeared in the British 
and foreign Press during the twelve inonUis October 20, 1915, to 
October W, 1916, 

The general arrangements of the Epitome will bo soon fronj llie 
contents of the Alminao, which follows the title-page. Each item 
is eeparately entered in the index at the end of the volume, and a 
list of the journals abstnuted will be fouml at the conclusion of the 
Epitome. 

In a number of cases where information additional to that in tlie 
abstract has appeared in the “British Journal of Photography/' a 
reference to i.SBue and page has been given. 


I.~QENERAL. 


'EVENT.S OF Yh:AR 1916. 

1916 was the period including the 18th to the 30th months of 
the European war between Oerina^. An^tria-Ifungary, Turkey 
and Bulgaria (Central Powers) and Great Britain, France, Russia, 
Belgium, Servia, Japan, Italy and Roumania (Allies), which 
opened August 1, 1914. 

Jan. 11.— Award of R.P.S. -Progress medal to M. Andr^ CaJlier 
iof his Work in sensitometry and investigations of scatter. 

'Aug. 21 to Sept- 30.'-Sixty 'first Exhibition of the Royal Photo- 
gftaphto Society, held at the Galleries of the Royal Society of 
British Artiste, Suffolk Street, Hayroarket. (‘* B."J.,** Aug. 25> 
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p. 467, and S(*])t 1, p. 479. 1916.) SHoftwi}? and Hanging Coni- 
mjttoi! JMcboriul secUon : L. Coburn, H. ]E. Oorko, John H. 

(iear, J. Dudley Johnston, and W. L. F. Wastell. Colour tran«5- 
parencieo : F. T. Hollyer and W, L. F. Wastell. Scientific and 
technical; Adolphe Abrahams, C. E. K. Mees, R. Kearton, F. 
Martin -Duncan, A. .f. Newton, J. W. Ogilvie, G. H. Rodman, 
and Captain Owen Wheeler. 

Sept. 16 to Oct. 14. — Seventh exhibition of the London Salon of 
Photography. Held at 5a, Pall Mall East, S.W. (“B.J./* Sept. • 
22, p. 516, 'and Sept, 29, p. 530, 3916.) 

Oci. 10. Nnieiecntli 'riaill Taylor Memorial Lecture. 3?y F. F. 
Kenwick, on “Tonal Pfproduction and it.s Limitations.” {‘* Phot. 
Joum., Nov., 3916.) 


BUSINESS. 

lo J*huto(jfaph . — A case of some considerable importance 
was heard in the Jligli Court in reference to the acquirement of an 
alleged sole right to photograph in an exhibition. It was held by 
Mr. Justice Horridge that in order to make such right a legal one 
it was necessary for the promoters of the exhibition to grant admit- 
tance to inemhors of the public only under a promise not to take 
photographs. The case is reported in “ July 14, 1916, p. 397, 

and is tho subject of an article on p 391 of the same issue. 

Eaf^tman Kotfak Com pantj — The annual report for the year ended 
December 31, 1016, sliows a profit of £3.245,660, the largest in the 
history of the company, — “ May 19, 1916, p. 294. 

Enemy 7fh'7’W7.^.~The following i.s a list of firms of enemy nation- 
ality in Great Britain which liave been the subject of orders by tho 
Board of Trade for the discontiimance of their business : — 

A.E.G. Electric Co., Ltd., Caxton House. Westminster, London. 
B.W — Electric eipiipinents. 

Allolit Co. - .\genta for the sale of aluminium foil, 4, Charles 
Street, Hatton Garden, E.C. 

Bayer Co.. Ltd., 20, Booth Street, Manchester. — Aniline dyes. 

Berger ,'ind Wirth (Ijondon), Lt^L, 76, Finsbury Pavement, 
Loniioii. E.C. — Printing ink and dry colour manufacturers, t 

P-crlin Aniline Co., 30, Prmce.ss Street, Manchester. — Aniline dyes. 

Busch. Emil, Optical Co., 35, Charles Street, Hatton Garden. 
Ivoudon, E.C. — Opticians. 

Goerz, C. P,, Optical Works, Ltd., 4 and 5, Holbom Circus, 
liondon., E.C.- Opt:ehuis. 

Hanfstaengl, Franz, 16, Pall Mall East. London, S.W.— Fine art 
publisher. 

Hartrodt, A., 9 10, St. Mary-at-Hill, Eastcheap, London, E.C.— - 
Shipping agent. 

Meister Lucius and Bruning, Ltd , 20. Princess Street, Man- 
chester. — Dye manufacturers, ' ' ' . 
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Merckx E., 66, Crutched Friars, London, E.G.—Chemicol maiiufac- 
turer. * 

Metz, Paul, 215, Newhall Street, Birmingham. — Impor^r of hard- 
ware, cutlery, etc. 

Keinemami and Co., late 7, New Zealand Avenue, London, K.O. — 
Dealers in bronze powder, etc. 

Rosensteil, Otto, 4, Cljarles Street, Hatton Garden, E.C.— Paper 
merchant. 

Schoeller, iTelix, jun., 55, Oonduit Street, London, \V. — Importer 
of photographic paper. 

Thospann, A., and Co., 9, Fore Street Avenue, London, K.C.— 
Dealers in cameras and photographic materials. 

Union Electric Co., Ltd., 45-57, Park Street, Southwark, Londoji, 
S.E. — Electric engineere, — “ B.J.,** Aug. 25, p. 473; and Nov. 10, 
1916, p. 610. 

COPYRIGHT 

lnfrintje7nent of Copyright by Living Pictures.— A copyright 
Judgment of some intei'est was detLiveired in. tlie High Court on 
February 29, 1916, by Mr. Justice Coleridge. It concerned tin* 
alleged infringement of copyright in a Punch *’ cartoon by posed 
human figures, a form of reproductiioti which, iindm' the 1911 Act, 
constitutes infringements Apparently, from the judgment, it is 
necessary that the posed group should substantially reproduce tho 
design of the picture in order fo'r it to be an infringement. The 
judgment may possibly come into prominence again in coniDectioai 
with cinema mms having as the basos of their subject some drawing 
or painting. — B.J.,*’ Maixdi 10, 1916, p. 138. 

Right to Negative.— question whether a photographer who 
hiis infringed a sitter's copyright iu a portrait by exhibiting an 
enlargement in his window can bo called upon to yield up the 
negative is the subject of a leading article, in which tho provisions 
of the 1911 Act are considered and the point raised as to wliethor 
there is not a legitimate distinction between an original negative 
and one made for purposes of infringement. — B.J.," Sept. 8, 
1916, p. 491. 

WEIGHTS AND MEASURES. 

Converting Metric ForwAilis to British. — A. Lockett gives the 
foUowang rule for the conversion, of a formula expressed iu gramno's 
or c.c.6. per litre into British weaghts and measures : — Multiply tho 
grammes by 10 the c.c.s. by 11, and dissolve the quantities so 
Otbtained iu 23 ozs. of wate? (or other solvent) instead of the 1,000 
c.ds. of the metric formula. This rule is accurate within less than 
1 POT cent. 

To cooivert a metric formula of 600 c.c.s. bulk, multiply ’lh« 
grammes by 10 and the c.c.s. bv 11, as before, but lake only Jl.5 
ozs>. of wattM* or otlwr solvent, i'or formula of 100 bulk, take 
2.3 ozs. of solvent (0.3 oz. is, of course, 144 minims).—'* B.J.,'* 
Octoto 22, 1915, p. 6^. 
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Home-made. WeighU and Aftdsures . — Con valent mflAenftU for 
ithid home manufacture of weig^bta are the various sheet metals^ of 
which the most suitable is lead, and particularly 9-lb. lead — that 
is metal whdob weighs 9 lbs. per square foot. A' piece 4 ins. square 
thus weiighs 1 lb. eM 1 in. square 1 oz. This 9-Ip. lead serves very 
well for the malcitig of odd weights rei^uired in particu^ formuhe. 
For example, an 800-grain weight is made by calculating the area 
required— namely 1 5-6 square inohes. A piece measuring 1 in. 
by 1 6-6th8 will thus give as nearly as possible the exact weight. 
I*W amalleir weights alieet load weighing 1 lb. per square foot ip a 
convenient material, the thinner gauges of lead being readily folded 
to reduce their bulk, or they can be cut into long strips, rolled up 
compactly, and the value of the weight and the purpose for which 
it is to be u.«iGd iruiike^l wiUi paint. 

copper, sold according to tlic Birmingham wire gatfge 
Miuniilwrs, is also of service, 'riie numbers indicate the weight of^ 
ilie metal (in ounces) per square foot, common gauges being as 
follows : — 


B, W. (1 No. 

* Ozs. per squ 

20 

26 

22 

20 

24 

16 

26 

12 

28 


30 



Weights can also be cut from braes wiire or rod sold ac<x>rding to 
the following average stand aj d weights : — Itoond brass rod or wire 
3-33 ins. in diameter weighs 1 lb. in a length of 36 foot. TJierefore, 
37 ins. weighs one ounce, ff 4 in. diameter, then 15 ins. weighs one 
ofunoe. If 3-16 ins. in diameter, 6 ins, weighs one ounce. In 
square brass rod, oiio foot of i rod weighs one ounce, and other 
Hizos are, of anirse, of proportionate weights, so that 3 ins. of 
1 rod weighs one ounce. Tliilf-inch .square rod weighs 1 lb. per 
foot, and 1 in. square 4 U)s. per fwt. It is easy to make exact 
weights from suoh materials by cutting a little over the estimated 
eisses and then adjusting with a file. — April 28, 1916, 
P. 247. 
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II.— APPARATUS AND 
EQUIPMENT. 

{Including Haw ^aterlah Used in Phoioyiaithy,) 


The niao^ detaiJs of pieces of apparatus published chiefly in 
patent specifications are not abstracted in this Epitome^ as space 
does not permit of the numerous drawings necessary for their ex> 
planation. All patent specifications are emstracted in the ** British 
Journal of Photography/* and are entered according to subject 
and also under the name of the pateuteos in the index to the yearly 
volume of that publicatioui which is issued with the last luimbcr of 
the year or the first of the year following. 

Dark Room and Studio. 

Shutter for Dark-room Viindow , — Leo Kraft describes a read,> 
means of making a light-tight closure for the window in a dark- 
room, or rather of a room such as a bathroom which is used from 
time to time for the development of photographic plates. TJm 
shutter is flexible, and when not in use can bu rolled into a small 
bundle and readily stored away. 

The frame for this screen consists of four boards about ^ in. hy 
2 ins. and of a length to suit the window ilxc frame is to fit. 
*l'he two shorter or end boards binged to the longer ones, us 
shown in the sketch, in such a manner tliat when opened out the 
' four boards form the sides of a rectangle which snuglv fits the 
window. The 'covering of the screen consists of two thicknesses 
of black satin with a thickness of black paper between them. This 
screen covering is tacked to the two longer boards and is left 
long enough so that it may be rolled around a cotton pad and 
then tacked again on the opposite side as shown by the large-scale 
sketch. The covering is not tacked to the two shorter boards, but 
U left some three or four inches longer than the frame proper 
kk emdi end, so that when the frame is in use in the window the 
ej^lra length of covering will fold over the shorter boards. Each 
of theso shorter boards also has a cotton pad on it, the purpose 
of hU oT: these pads being to allow tho frame to bo wedged tightly . 
into the ^’iiido*w to keep nut all light. 

• \Ta, insert the frame in the window, open it out approx iniatoly 
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aA shown in the sketch, then place the two longer pieces^ in the 
window, after which force the two end pieces into position to 
complete the rectangle, and this will at the same time compress 
all the cotton paii^ to make a tight fit in the window. 



Tliis frame has pro\cd entirely salisi'attoi y. an<1 the writer 
\\ould suggest that the same folding principle might bo applied, 



/ Sc'c/'o^ 


with suitable iiiodificatioiis, to backgrounds, reflectors and diffusing 
screens. — “ Amor. Phot.,*' November, 1916, p. 664. 


Dark-room Illuminalion by lie/lected Light. — ^Dr. C. E. K llees, 
tn commenting upon the small amount of illumination reauim^ for 
Ttunfortable work in a dark-room when the light k directed straight 
upwards and obtained by reflection from the ceiling, states 'that he 
found that a 25-watt lamp covered by a series 1 Wratten 



1917] and photodhaphkh’s daily companion. 313 

12‘in. by 10 in., hnnjjf about ihree feet from tlio gives ample 

light for every huii<ired square feet of (ioor .surface. Fop bromulc 
paper a Series 0 safelight should be used instead, and for gaslight 
paper a Series 00. For panchromatic plates the same lamp fitted 
with a Series 3 safelight will give as much light a< can be used. — 

“ Oct. 22, 1915, p. 693. 

Trllinff the Tiiffht Sidr of the Film, — .An arrangement of the dark- 
room work-bench which allows of the film side of plates and bromide ■ 
paper being very readily identified is as follows : — The bench is pro- 
tected by a low vertical screen from light coming from the safe- 
lamp several feet away, and is, therefore, virtually in darkness, 
but over the low .screen the light from the lamp can be seen. If a 
pbate is held horizontally just above the screen a reflection of the 
light can be seen on its surface, and the glass side is at once deter- 
mined by the clear reflection that it gives. Tlic test only occupies 
a fraction of a second, therefore no risk is incurred. Bromide paper 
tested in the same fashion shows a peculiar glitter on the film .side 
that is absent on the paper side, hence the test serves as well for 
it as for plates. If the lamp docs not directly face the bench, ii 
small hole can bo made in the side of tho lamp and covered with a 
safelight. Quito a small .aperture as siiflicioint, as all that is required 
is a beam of light directly facing the eye, and this beam may bo as 
narrow as possible . — ** B.J.,** Jan. 21, 1916, p. 34. 

Pendulum Plaie-Bocher, — A. Kaptyn has described a construction 
of a pendulum jdate-rocker for tlie dark-room which is nuvre 
effective but much simpler than that of which details and drawings 
wore gi'VCii in “ B.J.A.,’* 1916, p. 425. 

Figs. 1 and 2 show a pendulum made of light strips of wood, 
which any amat-eur capable of lian .Bing a Sraw and hammer could 
easily put together in an hour or two. The points which support 
the penduliun ai’O two stout wood screws resting on two sinkaU discs 
of met^l (farthings or halfpennies, which have received on the centre 
«a good blow frofii a centre punoh, will do). 

As a wedght throe pint bottles filled wdth water are placed on 
the lower board, E, and the motor i.s made of an ordinary regulator, 
such as is found in most arc lamps, many of which are now 
' obsplete and can be bought for a shalluig or Very little altera- 
tion. is neceseary, and a lonigth of twine led over a couple of smadJ 
pulleys with a weiglit of alwit 2 lbs. (a packet of old negatives)^ is 
all that is necessary. This simple apparatus with a wlu>l e-plate dish 
and a pint of developer works very satisfnctorily, and if the weight. 
P, is made to fall 8 or 10 ft. it will rock the dish for about fwty* 
five mixiiutes. Even a 10 by 8 dieh with 35 ozs. of developer can be 
k^t going. It may seem surprising that this roughly oonstr^ted 
ai^aratus with such a small weight as 2 lbs. is capable of keeping ^ 
dwVpf 10 by 8 size with so much liquid in motion for such a long 
efficiency, therefore, must be very high, and compar(» very 
favourably, indeed, with that of the former apparatus, which k|pt 
a 12 by 10 dish and 35 ozs. of developer in steady movement with 
a weijmt of 30 Ibe. An important matter is that an ekustic element 
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nMUt be placed between tbe crank and the pendalum. In the 
p^eydoua anpeTatuB an elaaiie oiuryed connector waa need for thie 
purpoee. In the present appajratas the same object is attained by ii 
atraigiht connector and conpii^ it to a thin elastic laih^ C, fastened 
to the Ofidllatinff table. Thie works esoellentlv. 

In paireuing llkts little study somewhat further, a still simpler 
arrangement was evolved as follows : — an cxporiinont. the oisli 
was removed from the upper table and placed on the lower board, 
£, in the place of the three bottles, D. Now, when the pendulum is 



Fig. 4 , 


PiK. 6. 


swung by itself (-without a motor) under these conditionis, it will 
sw»witf for a long time before stopping, and no wave will be origi- 
nated in the fluid contained in tlie dish, because the swinging 
period of the water in the d-ieh is the same as tjhat of the pen-dulum 
iteelf. If, however, tlio motor is connected to Ujo pendulum it will, 
at every ^If-turn of the crank, ixjceivc from the motor a push or 
blow to accelerate and to retard it. This blow' will be communi 
cated to the frasnework of the pendulum, but nM to' the liquid in 
the di^, which latter will continue its course, to be finally stopped 
by the rim of the doelL In other words, without the mo^r tnere 
will be no wave, whereas with the motor a wave will be originated." 
Transporting the dish from the upper oscillating table to the lower 
boerd, gave a very goo.i remit, and it evni appwvrod as if the 
vveight, P, of 2 lbs. did^the work with still greater ouse. But if 
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iberejs no need for tbe upper table, then the penduhim can be 
much aimpUiied, as^ ahowii iu Figs. 3, 4, 5. Here tiie pendulum is 
made of four than lathe and a small board, G, at the bottom, and is 
of the utmost priradtive simplicity. 

At the top. Fig. 5, a loop of cloth. A, or stremg linen is is 
damped betwoen two strips of w^ood, ii, and the tops of the Laths 
are nailed or screwed on to the same. This loop is hung over a 
rod 'nailed on to one of the shelves of the dark-room. The motor 
of Figs. 1 and 2 can bo used if desiied, or a spring motoir, as 
sketched in Fig. 3, will do cqmilly well. In fact, any old alarm 
clock can be u^ed by removing all the wliceJs except the spring- 
drum and the riic.\t two spiiKiles. Tlie last of these must be 
lengthened a little, so as to be able to put a sindl crank on it and 
connecting it as shown. • 

On trial it was found that thus construction works very economi- 
cally, and can easily rock a whole i^lato dish wjtli a pint of luj^uad 
and anotlior on the secon-d boiird, as sliown, and keep it roc’king for 
foo’ty miiinutes. 

On the whole, both these apparatus have a higii degree of etti- 
cioney, oonsidering that they absorb only about 3 kilogram-metres 
per hour, or 21.7 foot pounds. 

Fig. 6 sihows an olectrio rocker worked out by a friend of the 
author. A is an electric motor of l-16th h.p. running at 2, OCX) revo- 
lutions per minute. This speed is reduced by pulleys as shown, 
revolving a shaft, B, titted with an eccentric. The board, G, on 
whicli tlio dish is plactf3i, is fixed to a shaft, D, which t^cs an 
oscillating movement when the shaft, B, revolves. This arrange- 
ment works very well, but is far from economical. It absorbs coi*- 
I'eiit, it buzzes terriibly, it requires attention to keep the belts 
taut, it u.ses 6,700 time.s moixi foot-pounds tliat Uio two contrivances 
of the author. RJ.,*’ March 31, 1916, p. 195. 

/Harken infj Jiruss. - Ur. S. K. tSIieippard, of the Kastman Researcli 
Laboratory, has described the following method of blackening brass 
with an ammonia solution of copper carbonate : — A hot filtered solu- 
tion of sodium carbonate added to a hot filtered solution of copper 
sulphate, and the heavy, den.se precipitate of copper carbonate 
allowed to settle. The li<pior is then poured off, stirred up with 
hot watiM-, the ilcposit again allowed tt> settle, and the water poured 
away, this process being repeateil until the wash water is found 
by fist, to be free from copper and sulpliate. The copper carbonate 
is then filtered throucli an aluminium filter dish and dried; it must 
not be filtered throu^ paper. 

The blackening solution is made by dissolving 5 parts of the dry 
copper carbonate in a mixture of 10 per cent, ammonia solution, 
25 parts j w^ater, 100 parts. The right proportion of ammonia is 
important : too much or too little will prevent a good surface being 
obtained. Some copper carbonate will remain in suspension in the 
mixture, but docss no harm. 

The bhi..«<s to 1 j<‘ blackened is stirred in lliis solution at a tempera- 
ture of about 100 deg. F. After blackening, the solution is rinsed 
off and the brass dried or baked. iSome advantage can be gained by 



1917] ASf> VAXtA rOMPANtON. 317 

adding substances snrli as gelatine, fisb glue, gurus, etc., to tire l^tb, 
the moat satisi'aotioiy addition being a small amount of lish glue; 
the addition of 3 per cent. (3 porta) of Le Viige’s Process fish-glue 
to the above fonnula is a distinct advantage, and it the brass iuter 
treatment is stoved a very good black finish can be obtained. The 
time of treatment in the bath with or without the fish-glue will be 
from 15 to 30 minutes to g»^t n .satisfactory black deposit.- -'* B.J.,*’ 
June 30, 1916, p. 370. 


Studio. 

Trcadti for Studio iS'to/ruroy.— Material found superior to others, 
as regards quietne.s8, safety, ar d economy, for the tread.s on a stair- 
way forming the. public jmproich to the studio, is leather. Strips 
of the stout kind, about i8 irs. long and a full 3 ins. wide, make 
good durable tretada w»hen fittjd and tacked well into position over 
the linoleum. These strips ^st at the local bootmaker 6d. each 
two or three years ago : they /nay he more now, but not so much as 
the brass, brass and rubber, and other kinds would bo. 

Those were first soaked in water to render them pliable, then 
Riirface-dried, and curved and pressed into position around the noses 
of the stairs — on top of the linoleum — ^so as to tack im/lei' and along 
the top edge, using bootmakers* ^-in. tingles. Thi.s hold them 
well. The greater poi'tion of the strip should, of course, he pla<‘ed 
on the top to receive the brunt of wear and protect* stair <*overiug. 
The ordinary wipe down, with an occasional dre.ssing of grea.se, 
keeps the leather alive and tough. — “ B.J.,’* Nov. 12, 1915, p. 737. 

Pireproofinff Wood. — ** E. J. M. ** recommends the method of 
Angus Smith ;-~DisRolve 1 lb. of sulphate of ammonia (the ** brown ** 
kind wdll do) in a gallon of w.arm water, and apply warm with a 
brush. After tsvelve hours apply another coat. Wood so coated 
must not be exposed to rain or wet liquid. Aa tho coating raises the 
grain slightly, planing may possibly be required afterwards. Wood 

coated cannot propagate fire. - n.J ,” July 28, 1916, p 423. 

Preserving Cut Flowers in Studio, — A/cording to the “Pharma- 
ceutical J'ouriial,** one of late.st methods of keeping cut flowers 
fresh is aa follows; — ^The flowers are first well sprinkled with^ fresh 
water and then placed in a va.se filled wdth the following solution : — 
Hard white soap, 1 oz, ; sodium chloride, 50 grs. ; water, 34 ozs. The 
soap is shaved and di.'ssolvod in water, and the salt is then added, 
thi.s causing a slight gelatinisation of the solution. Finally, a very 
little ^ric acid is dissolved in the limiid. The flowcr.s are taken 
out every morning, the foliage wa.shea, and then put back in the 
Vase. Tlie solution is renewed^ every three days. Flowers thus 
treated will keep in good condition for two weeks. 

Soap Flailing for Backgrounds. — The following is a formula for 
the preparation of this useful background paint; — Lamp black, 
white lead, and Venetian red ground m as little oil as possible are 
mixed to the desired shade and diluted to the consistency of 
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kOidiniiry paint with turpentine*. Now shave one uunw 
yellow ftoap into eix buncee of boiling water. When dissolved, bring 
to the boil and mix with a pound and a half of the painty Btirring 
until thoroughly incorporatea. Ij^J^hen cool it is ready use. This 
dries quite aead, and will not crack or rub. — “B.J./* Jan. 21, 1916, 
p. AO. 

JRapairin/f^ ForeffrounfU. — G. H. Coleman giv<is " the following 
details for the repair of foregrounds which liave become damageti 
as the result of the trampling by sitters’ feet in the studio : — ^Take the 
background oft the stretcher, and, after transferring the bottom 
roller to the top, roll the background up, leaving out flat on the floor, 
ffi.ce down, the part to be repaired. When the extent of the roimwal 
bos l>een decided upon the foreground is^tacked down to the floor, 
putting in the tacks in a straight line. * 



A—Back foreKroiind. B—Glue. C— New canvas, 

l) - KIrst row of tacks. K— Second row of tacks. 

Whilst the cunvns is kept taut another row of iacks is placed 
about 18 ins. below the first row. The canvas between the two 
rows of ta.cks should not he stretched out of its ordinary dimensions, 
or kinks will he formed when the tacks are taken out and the 
foreground again falls into its original position. 

The required amount of unblcocned calico of the right dimension.^ 
is now attached to the old material by means of rubber solution. 
This first sticking is done with solution l)€cause it drys quickly and 
also because the foreground underneath is not damped in any way, 
thereby preventing any cockles or kinks when the background is 
newly hung, and the draw is exercised by the weight of the new 
canvas. A line of about 2 or 3 ins. in depth of solution should be 
smeared close up to the first row of tack& also a similar line on 
the edge of the new canya.s, and the two^ahould not be placed 
together until they are quite *' tacky.” 

' This first bringing together of the new and old materials is the 
moat important part of the whole proceeding. Assistance should 
be ^ hand to hold the new canvas squarely over the old, or the 
two. may not eventually hang sijuarely unless properly brought 
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done with glue taboot the coneisfcency of cream) laid ou the back- 
of the foreground lying ouithe floor, and applied ith a fairly large 
brush, not attempting to cover more than tit apace which is 
stretched between the two rows of lacks. 

It is wise at this stage to get assistance in holding the new 
canvas out tight while the two are being brouglit together flatly 
by pressing and by patting with the palms of the hands, ahd seeing 
that they come together smoothly without any creases or air blobs, 
which is <juito an easy matter if someOhe holds out the new canvas 
' tightly at each ,end. 

. As soon as this first portion has been glued together the row of 
tacks at B should be laKcn out and put in again, this time tacking 
the two materials together. Another strip is stretched, tacked 
down, and glued, repeating the process until the whole of the new 
canvas is attached to the old. 

' if the foreground is being repaired only in parts it Is preferable 
to use rubber solution, doing each part vseparately. 

If possible, the whole should now be lett in its flat position until 
dry, but if i'. must be moved it is best to wait until some of the 
moisture lias evaporated and the ground then tujhtly rolled up with 
newspaper over the painted surface, to prevent any possible injury 
from the damp glue. It is then left for a djiy or so to <lry. If there 
happen to be any creases or wrinkles when dry they can easily bo 
removed from the face with a hot iron. 

The foreground may now want repainting completely, or it may 
only want touching wliere it has worn. The repairs that have lieeli 
described vrould remedy any creases or cracks and give extra suji- 
port to any weak and worn parts ; but it often happens that when 
a background has reached the cracking stage the drstemper gener. 
ally peels off, leaving nasty patches. Tliese may l>e patched up or 
the whole foreground may bo repainted, whic’h need not be a 
very skilful performance, fi.s foregrounds, whether indoor or out- 
door, are generally plain. Tlie only skill required is the matching 
of the old colour, and oven this is not absolutely necessary; as long 
as the ri^ht tone is reached, it will probably photograph the same 
in tone, if not actually the ^ame in (ivU If the whole is to be 
repainted it would be best to stretch the part to be done on the 
background stretcher. 

There are many different compositions with which to repaint, 
but none. better and cheaper can be ii.scd than ordinary distemper 
well sUed. Tlie ordinary whitewash so often recommended is 
wretched stuff to handle, and it is difficult to gauge the necessary 
amount of size needed. An already sized distemper Tecommended 
is “ Filocol ** (lid. per lb.), 1 lb, of which will cover about 
six or eight square feet* all that is needed to bring it to a proper 
consistency is a little winter. It should not be made too thin, or it 
may stir up too much of the old underlying colour. It is perhaps 
toq white for a h'ght background, so a little vegetable black should 
be added to bring to a cool grey. Before applying to, the back^ 
ground ,a trial should be made on a piece of card,' dried to see 
that it matches fairly (fhe old tope, and rubbed with the palm of the 
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ha«i(l to that 'ilb «wfcs; if not, put in more wae (Cannon’s Cmi- 
n hlraWtl Size), which has heeii first dissolved in hot ivater. 

V For a dark biickground the colour Hliould be composed of vege- 
table or lamp-flb-lwck ruibbed (together mth a littile' burnt umber or 
burnt sienna, according to the old colour, on a piece of glass with 
a table knife/ adding the size gradually. 

A mixture of white and black, cbnsiderably more black than 
white, sufTicient in tone and quantity, should be made in a 'pail or 
pot and ** laid on ” the background as flat as possible with a white- 
wash brush. If the background i's not a plain one, another lighter 
tone should be mixed and introduced here and there into the darker 
one, using the brush in downward dabs, with broad horizontal 
sweeps hero and there to give variety and a feeling, when lying in 
its original position on the floor, of even ground. But this variety 
should be hardly perceptible, remembering the important fact that 
tlie colour dries up considerably lighter. — ** B.J.,’’ July 21, 1916, 
p. 4()9. • 

Lenses and Photographic Optics. 


Mpomring Fornl Lmgih. — Some hints on the advisable precau- 
tions in making tlie measurements for the determination of the focal 
length of a h-iiis by one or obli/cr of tJie moat conumonly employed 
nieitli/o<ls arc givo>u in an article in the *' B.J.” The following are 
those applying to perhaps tlio l>eat mothod of measuring focal 
length — ^naniijly, that of Chapman Jones, which is as follows : — 

1. Find the inlimliy mark by focussing on an object at an extreme 
distaaicc, aaid marking off somewhere on tlie camera the extent to 
which it is nwikcd ottt, 

2. Rack out and focus alia-rply on a noar object of known size. 

3. Measure size of ima.ge and divide it into that of object, so 
fuiding a ratio, wliioli wo will call r. 

4. Measure additional extension of camera beyond infinity mark, 
a.nd call thds amount x, 

Tlion the focal Kngili is equal to .r multiplied by r. 

’riie first of tliese operations, finding the i.nfin.ity mark, is not 
difflcnlt. Using ordinary care in focussing, a good magnifier, and 
an object a great distance off, only a small error should exist, even if 
the dislanoo is not strictly infinite. What enw may exiet is, 
howevor, likely to be a filns one — that is to say, the infinity mark is 
likely to be a little too far from the ground glass. This should be 
boi-nV in mind when taking the ineasurem©nt in the fourth 
operatiojv* 

Heire we want the extra extension for a near object — that is the 
diffc-penice between two extensions, oaie for .infinity, and one for the 
. Head' object. Therefore, in view of tSie fact that the marked ex- 
UNnaion for infinity is likely to be a little too great, we must take 
.>^peeiaJ care that me extension for tlie near object is not too little, 
and we must also measure the difference rather full. For example, 
.say the extra extension seems to measure as nearly as possible x4i 
millimetres. It is better to take it full, and call it 15, tWi to Udee 
it ^lort and call it 14, for Uie former is more likely to be correct. 
Remem.ber, Jiowevor, that 16 is a full measurement. 
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The iftaxd measuTement is that of the image only, the elze 
of the object being known. If we use a graduated measure for 
object, its *8ize may (be taken as exact. Therefore we want to get 
the image also as exactly as possible. This size” has to be divided 
into the known size of the object, and the result multiplied by x, 
which we have measured full. Therefore we want a result that is 
under rather than over the mark, and must measure the size of the 
image full. Dividing the result into the size of the image, we 
get r. 

The most important measure to get aecuratuly is x, and tlu.s 
depends mainly on accurate focussing. As a rule, this presoiitH. 
little difficulty to an experienced photographer, who is most likely 
to en* in his selection of an object distant eiiough to servo for an 
object at infinity. The ^oon is excellent for the purpose, but in 
daytime we want a terrestrial object, and it is important to 
i^niember that the longer the focal Icugtli of the lens the farther 
away should the object be. For a 5-iii. lei/s an object 200 yards 
away may bo considered far enough, though any greater distance 
is to bo preferred. For an 8-iu. lens the object should b( at lofist 
a quarter of a mile away, and half a mile is better. A lU-iri. 
lens requires an object half a mile awa3’, and a 16-jn. lens oiir 
at least a mile away. These minimum distances onaiire only that 
the infinity mark is placed within l-250th of an inch of the right 
place. This error diminishce invei'sely as wo increase the ciiatance, 
so that doubling the distance halves the error. It -s, therefore, 
apparent -that it is -better to take greater distances wherever jiok- 
siblc.— February 11, 1916, p. 79. 


Hyperfocal Di»tanrcs.—-¥. R. Fraprio has published a newly 
calculated (table of hyperfi>cal distances, ii.s fcaituies being tlie use 
of different sizes of circles of confu.sion for lenses of different focal 
length. The table thus takes into account the different degrees of 
sharpness required in iiogativus of diffcreiil kirui^, .iccording to the 
ultimate u'se which is to be made of tiie negutive, e.y., CfOitaet 
printing or greater or less enlargement. 

The table is calculated from the formula hf — - ■ - 

' 12 X A X 7/ 

where hf = hyperfocal distance in feet, ii, ^ diameter in indies 
of the circle of confusion or greatest allowable unsharpness of llu* 
image of a point, F — th© equivalent focal length of the lens in 
inches, and A = the f number. Such tables are usually calculaicij 
for a single circle of confusion (1-100 in.) for all focal Jength.s, 
but as the definition required for motion pictures or small negative's 
for enlargement made with short-focus lenses is mucli greater than 
“that needed for portraits, the value of u taken for each focal length 
is given. If the len.s it focussed on objects at Uie distance given 
in the table, the sharpness will be &ati!sfact-ory hctw'ccn half that 
(listanco' and infinity. 

It will he seen thjit Iho tabic allows a circle of confusion of 
l/400tU of an inch fur lenses from 2 Itt 7> iu.s. bavi) length ; 
l/500th for lenses from 3^ to 44 ins. ; l/250th for Jcn.se.s from 
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5 ito 7. iii», ; Wif'flo on, down to l/75t1i for leneea from itTto ^4 
local length., Theae atandards are evidently very well selected 
and the table will be useful to those looking at depth uf focua Iron) 
what may be termed the old point of view. According to the more 
modern view, -depth depends solely on the diameter of the apef< 
iure used, and thus a'^'similar result to that in the table is arrive 
at, the circle of confusion varying inversely with the focal length. 
Tiib two metho(fs may be compared Tnnnerically, taking as the 
.•standard allowance of confusion the 1/lOOth of an inch for a 1^'m. 
lens, as given by the teble: — 


Fooal IfSngtli in 

Circle of Confusion. 

i * 

lnob«8. 

1 Modern Method. | 

1 Mr. Fraprie's Table. 
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e — Dpoemlmr 10, 1915, p. 795. 

Worhshop Practice in Lens-Making, — ^11. C. Lord, of the Emer- 
Macmillin Observatory, Ohio State University, U.S.A., hag 
published particulars of the worksh^ plant designed by him for 
the practical instruction of students in lens-grinding and polishing. 
His monograph is reprinted in “ B. J.,** Jan. 14, p. 22, and Jan. 21, 
p. 37, 1916. 

Anastigmat Lenses. — A. Knoblauch has patented a type of eon- 
struction of anaatigmat lens, according to which each component, of 
tile lens consists of two glasses, the spherical cemented surfaces of 
which are calculated for the removal of astigmatism, whilst an 
outer surface of the system is shaped to deviate from tne spherical 
in order to correct spherical aberrations. 

Hie advantages of the system are stated to be particularly appa- 
rent in the case in which- the system is compost of a biedneavo 
and a biconvex lens, and where the lenses are so arranged in the 
path of the rays of light that the biconvex lens is remote from the 
diaphragm and the cemented surfaces act as a converging surf^e. 

' In order to attain in a ready manner as complete a correction of 
|b^' system as possible^ it is (desirable also in the improved system 
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t^t the two outer faces of the system should possess similar arid 
e^ally large curvatures. 

A photographic objective composed of a biconcave lens with 
spherical faces on both sides and a biconvex lens cemented thereto, 
the free outer face of which is constituted by an ellipsoidal surface, 
has according to this invention the following constants ; — 



-- 47*99533 


h 73*37617 


- 54*29838 

a 

95 

f?' 

2*20 


10*49 

un 

1*52588 


1*53901 (for the biconcave lens) 

nj> 

1*60980 


1*62293 (for the biconvex lens). 

The glasses 

for the objectives are prepared according 

catalogue of the firm Schott and Genossen, of Jena, 



^ n ^ 

Biconoave lens. —Typo O 3422 Melting No. 6687, v =-. 51*27. 

Bk«Mivex lens.- -Typo 0 2071 Melting No. TlBb, v — 60*2. 

r\ r'-f denominate the radii of the two spherical faces in milli- 
metres, commencing with that face of the biconcave lens which faces 
the diaphragm, r’ is the radius of the deformed face at its apex, 
a is the semi-diameter of the long axis of the ellipsoidal curvature 
of the free convex surface in the Erection of the optical axis, d^, d* 
indicate the axial thickness of the lens, nn, 7?r.' are the refraotive 
indices of the glasses employed, the distance of the diaphragm from 
the outer face of the biconcave lens being 6.40 millimetres. 

The focal distaitce is equal to 429.2 millimetres. 

The aperture ratio equal 1 : 10.9. 

Such a lens is illustrated in the accompanying drawing in full 
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Uiics as a single lens, and with the dotted addition as a symmetrical 
compound or double lens. The objective may be used in tho usoal 
manner both as single objective and as double objective. When 
the objective is to be used solely as one half of a compound objective, 
it is not always necessarv for all errors to be completely corrected 
in the one half because the objective may, if desired, be used with 
a different second half, and the remainder of the error may be 
completely corrected in a known manner by the second half objec' 
tive. — Eng. Pot. No. 3,020, 1916. — “ B. J.,'* March 31, 1916, p. 201. 

Cameras and Accessories. 

'Filling Focussing Scales,-^FoT filling the marks of scales such 
as those used on hand-cameras, etc., a very suitable material is a 
mixture of lamp-black and tallow. A little tallow is molted in 
a small tin or pot and, while fluid, thoroughly fhixcd with cnougli 
lamp-black to make a thick paste. This will set quite stiff, and 
will keep indefinitely. When required for restoring engraved scales, 
a little of the mixture is taken on a knife blade or small spatula ami 
spread over the engraving, pressing it well into the cuts. It is 
then rubbed off with a piece of smooth rag, and the last of the 
grease finally cleaned off with a wet rag rubbed on a piece of soa|). 
If the engraving is on metal or celluloid no other precaution is 
required, and if on wood there is no fear of smearing tho Burfaco 
unless the wood is rough and unpolished. A polished surface is 
((uito safe. On vulcanite or blackened metal a white filling is 
desirable, and this may be prepared in the same way by using 
whiting, zinc oxide, or plaster of Paris in place of tho lamp-black. — 
“ Feb. 11, 1916, p. 78. 

Fine Focussing H. Stennett describes the following 

method as affording a focussing screen of particularly fine grain: — 
A piece of plain glass of the required size is carefully cleaned, and 
one side is then coated with the ordinary dammar varnish as used 
for negatives. This varnish is a plain solution of 240 grains of gum 
dammar in 5 ozs. of benzole, well shaken up, left absolutely undis- 
turbed for two or three weeks to settle, and the clear water-white 
varnish then decanted to another bottle in which it i.s kept for use. 
It is applied cold, and although the surface appears to be dry in a 
very few seconds, it should be left for an hour or two to get quit^ 
hard. 

When it has hardened a little very fine pumice powder is put on 
tlie varnished surface and gently rubbed in with a tuft of cottoJi 
v\ool. Ill this way on© caii gradually give tho entire surbico of the 
plate ail exceedingly fine grain, making fine focussing very eahv. 
The surface lasts indefinitely. A scratch may disfigure it, but a 
number of scratches do not interfere with its use. — “ Phot.,” May 9, 
1916, p. 334 

Box for Camera in the Tropics. — W. Maccabe (Brazil) recom- 
mends the following method of protecting a camera in severe tropical 
conditions : GH a strong tin box, with imll-off lid, the 





be 3 b&8. deep; ineidithe lid, which must be i in. larger t^n the 
box, place an indiarubber Tiii|, ae in a Grifiin^s tank ; 4ben fasten 
wood strips in to keep rubber in its place, and to make lid fit. Line 
the box with felted fUimel. To fasten flannel on tin, melt three 
parts resin, one part beeswax in methylated spirit until thickness 
of cream. Melt m a hot-water bath. A camera put in a box like 
this, aiid lid clamped or strapped down, can be left in a, raiuetorin for< 
dayB.-“A,P.,” June 12, 1916, p. 472. f;' . 

, i 

MeasuremerU of Shatter Dr. P. G. Nutting, of the East- 

man Rescardh Laboratory, has devised a method of measuring the 
speed of instantaneous shutters, and at the same time obtaining'^ 
a record of the efficiency, which consists in analysing the exposure 
by the aid of light reflected from a re^jolving crown of mirrors, 
which can be arranged to give up to 5,000 lighl-flasihes a second. 
These flashes illuminate the shutter-opening, an image of which ^is 
formed 'by a lens on a strip of cinematogra^ film fixed on a^revoli^ 
ing cylinder. The final result is, therefore, a kind of cinematograph 
record of the action of the shutter-openings from which the time and 
efficiency can readily be calculated. — “ B.J./’ July 14, 1916, p. 394. 



mu- 


j^' ^ot6eiifkn*slDMLv coiiMmon. 


W 


til.— PHOTOQRAPHINQ 
VARIOUS SUBJECTS. 


Portraiture. 

The PortraU /Sittdio , — A lengthy article by “ Fractious *’ deals 
with the size, desieu, equipment, and mnuagemeiit of the portrait 
studio, %ith special reference to the most advisable size of studio 
and tho choice between alternatives of design — e.g., ridgo roof, 
leau-to, single slant, vertical light, and top light. The anUior con- 
siders '^so the kind and propoHion of glazing for tho studio, means 
of edvering floors and walls, provision of blinds and curtains, light- 
controllers and reflectors, and of suitable lenses. — “ B.J.,'* Mar. 31, 
1916, p. 183. (The article has since been published in book form, 
price od., by Messrs. Henry Greenwood and Co., Limited.). 

Sketch Portraits. — D. Charles summarises the cfiief points for 
securing pure white backgrounds in sketch portraits without block- 
ing out the negative, as follows : — 1. Suitable background — that is, 
one with enough blue in it to kill any yellowish tendency in the 
pigntent. 2. Placing the background where it will get as much 
light as possible and reflect it towards tho camera. 3. Lighting 
every part of the subject so as to obtain it a little lower in tone 
than the background. 4. Plates (which must be backed), preferably 
not of ultra speed, in order to secure ample density of the ground. 
If of ultra speed, the developer should contain double the usual 
amount of pyro and no bromide, and should be used at a tempera- 
ture from 65 deg, to 70 deg. For succes.s in sketch work all these 
points, not merely one or two of them, recpiire full attention. 

As regards securing every part <if the subject at least a little lower 
in tone than the background, it is obvious tliat wo must have less 
light on the subject than on the background. To effect tins, all 
iltat is.recpiircd is to f1o(Kl the background with light, as stiggesicii 
above, and then to cut .some of it- off the sitter with one or more 
muslin screens. How to do thie without reducing the light on tho 
background as well is a matter for ox[>enineiit in cacli studio, but 
it is lairly simple if the studio is of a reasonable size and the sitter 
brought well forward. In the case of artificiaMight work, the back- 
I ground must not be too far from the lamp. 

The effect of the muslin screen^ will be to diffuse the light well 
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over the eobject, and give that aoftnees of modelling and gradation 
so desirable in sketch work. Possibly one thickness may not be 
enough, and it may be left to individual taste whether the screen 
ehould consist of two thicknesses, or whether two screens with a 
space between should be used; the latter will, of course, give the 
most diffusion. In some cases a hole in one of the thicknesses may 
be used to give touches of high-light. In any case, the screen should 



B.— Buckgrouncl. S.— Sitter, M.— Muslin Screen. K —Redeotor. iC.— Camera. 

Hatched lines represent shaded portions of studio, the clear portion showing illu- 
mination from windows, which rcaobes the background, but is reduced on the 
Bitter by muslin screen, M. 

be placed <piite near to the sitter. The diffusion of the lighting 
may be a good deal softer than one would arrange for in the usuw 
\\ay, for the reason that the extra development iieed^ to give 
ov+M 'Mmi nnsgative, and this must be iiiRowcd fi>r.— “ Af>fii'l 21. 

1916, p. 230. ' 1 “ ^ . 

Berlin, in an artulc on the use and essen- 
tial features o» tlic eiiiiieia vigm tler, indieutes in the following 
diagrauis tho ehief mnvemoiil.^ which tlio viguetter should posses.s. 
Ihe^ vigucttiiig card should be lairly rigidly Jicld at some distance 
ill front ot the lens, and siiuuld be moved by some convenient 
method by the owrator while under the focussing cloth, eo that 
he can observe the exact effect obtained. It is also obvious that 
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it should he possible insiautly to remove tlii‘ rurd when not. required, 
and also to attach other cards of lighter or darker tints to match 
approximately the depth of various backgrounds. 

The diagram here shown gives the len.^ and the card in several 
positions to show the necessary motions. A shows the movement of 





A JB 

the card vertically np mid down to cut off more or less of the siih' 
ject; B i.s a .swinging movement to and from tho Inis. The 
of this is to render the card lighter or darker in tint. Slouing away, 
it catches more top light, and, leaning inwards, it naturally becomes 






darker in tone. The po.sition of the camera in the studio will, oi 
course, affect tlic amounc of light reflected l»y this card, so that it 
will be seen how neces.sary Ihi.s movement is. In practice it will be 
found that three or four vignetting canls of varii)UH ileptli.s will 
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suffice with this swinging movement to match any depth of back- 
ground, from white to almost black. Both the.se movements A and 
B must be easily workable from under the focussing cloth. A 
'vig^etter that does not allow of Ukia is useless for serious work. 
Thi.s is not to say that other movements need not be workable 
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' from there also. It makes the work much easier if it can be done* 
4)t3t it is not so essential as in the case of the first two. The 
swinging movement B should if pn.ssible, pivoted near the top 
of the card; if near the bottom the swinging will aho alter the 
distanee of the top edge from the lens, and so change the degree of 
diffusion. 

Movement C can be either a sliding or a swinging motion across 
the field of view. This is to provide a sloping edge to the vignette, 
and the object of this will be seen later. If the movement is a 
sliding one the edgo of the card «honld bo cut to a rather deep arc, 
in order that one can get the subject cut off by a slanting line 
instead of a merely horizontal one. This is the movement that is 
so seldom provided, and is one that will be found surprisingly use- 
ful in making the best effeci^. The abseneb of this movement can 
be compensated for in some measure by having a series of cards cut 
to various angles and curves, but then there is loss of time, and one 
' misses the ability to get the exact adjustments often desired. Move- 
ment D is merely for altering the distance between the card and 
the lens to give various degrees of diffusion to the vignetted edge. 
Where one lens is used this is seldom needed once the nest distance 
is found, and a foot is about the usual. The adjustment for finding 
, the beat distance can be made in various ways by shifting the 
vi^ietter or the lens according to the design of the apparatus. 

The colour and substance of the cards themselves are matters of 
some importance, as it is necessary to be able to merge the tint of 
the card into that of the background imperceptibly, and to depend 
* on ^getting the effect seen on the focussing screen on the negative. 
Qrey tinted papers so often contain a lot of blue, and sometimes 
given. This will obvioii.sly give results different from those seen. 
Quite neutral greys should bo chosen — in fact, it is far better to 
make the tints by means of an air-brush, nsing mixtures of process 
w bite and black, which will photograph as seen. 

It is possible, and desirable also, when making one's cards in this 
way to introduce some gradation, as a quite plain tint at the bottom 
of a picture^ looks rather bald as a continuation of most backgrounds, 
and also shows up anv imperfection in the negative or paper. In 
the latter nowadays there are more frequently spots and markings 
> than there were before the war interrupted the supply of pure papers. 

^ Any gradation introduced need not be delicate, as it will be very 
diffused on tho focussing screen. One card can have a light centre 
for light subjects, and another a dark centre j^tcli for men's coats 
taken against a light background, and so on. The cards should not ' 
be made out of anj[ old mount, as is so often done. The edges, 
which are usually slightly serrated (though this is really not neces- 
. saryl, soon break when pulpy hoards are used, and any spots of the 
white middle will produce a slight, but objectionable, disc of light 
‘ ' op the picture. Two thidmesses of a good quality “ art board " 

. stuck together or a stiff millboard are good wearing substauoeS) and 
have no white middles to show. In any case the cut edges ipould 
^ be blackened, whatever tho tinl^ as these are more liable io .catch, 
'"/r more light than the surface of the card. Of oourse, every card cap 
Vhave each side different; this idea will just halve the number of ; 
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c^s, and a oonveniant shelf or rack ought to be provided in t|io ‘ 
studio to hold thoso not in use, where they will not get dirty mid " 

‘ broken. 

In the case .of sketch pictures taken against a white ground, an ^ 
ordinary white card is useless unless fuither vignetting in the print* ' 
iiig-jfoom*i8 expected. Nowhere near as much light will reach the 
card as is^reflected from the background, and the former will conse^ 
quently photograph as a grey in comparison. Tho way out of this ' 
difficulty is to use a substance that is semi-transparent. Ground- 
glass has been tried, but the edge prevents satisfactory diffusion of 
the subject into the ground, a well-defined band of grey being pro- 
duced between the two. Tissue-paper with a cardboard margin or 
frame at the bottom and sides for stiffness, is good, but noeds con- 
tinue renewal. A material which answers well is white buckram, 
obtainable at a milliner's or draper’s at sixpence per yard. This 
” is like^ cheesedotb, but is very stiff and tough. It needs a cm-d 
frame just as the tissue-paper to keep it flat, but it will not tear, and 
if a serrated edge is desired the points will not droop. 

Generally, to get a good white it is necessary to have the vignotlor 
sloping out away from the lens as far as possible. There is one 
unfortunate point in making sketch vignettes in the camera, and 
that is when photographing dark subjects there is apt to be a. dis- 
tinct band of a still darker tint about a quarter of an inch broad 
just above where the diffusion commences. This naturally spoils 
the gradation, and it can be seen, if looked for, on the focussing- 
screen. This defect can be minimised, and often entirely avoided, 
by blackening the edge of the vignetter itself at the centr^and 
roughly graduating this black into tho white. This is conveniently 
done by cross-hatching with a crayon. Thus the edge of the white 
vignetter is not so sudden, and distinct bands of diffusion are 
avoided. 

Too much reliance should not bo placed on the movements for 
obtaining effects; they should be regarded rather as fine adjust-, 
ments only for the generality of work— that is to say, for exiuuple, 
that a dark card should not be swung out far to g^t a light effect. 
A card that matches the depth of the background with the appa- 
ratus in a normal position sliould generally bo used, and strain and 
wear avoided. A vignetter that is constantly overstvaincMl will soon 
develop '* biack)Uh" and lother annoying symptoms in its various 
. X^arts, and, worst of all, cannot always be dexiended upon to stav 
as it is put when one's back is turned on it for an instant. It will 
be found that raising and lowering the camera will alter the vignet- 
ting effect, so it is better to compose the picture first of all, then 
adjust the vignetter to the required slant. Next svyiiig it to get 
the tint to match the background, and then raise it to the exact 
height ro(xuirod, focussing accurately last of all. This order ol 
operations will be found ffenerally most convenient. A few not^' 
as .lo Uie movement C will ooinpleto all tliat can be u^fully s>aid 
' mi' j^ia subject. As stated already, this is not often provided, but 
call sometimes be arranged fairly satisfactorily on existing apparatus 
' either by a aeries of variously shaped cards or by a system of clips. 

' ^Wbere this movement is not built' in it ia not easy to provide Imr. 
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working it wihile observing the ima^e, and this is a' very ereat disad- 
vantage. It 13 just this xnovement in a vignetter that will make the 
difference between its being merely an instrument for cutting off 
waistbelts, etc., and becoming adaptable for all kinds of effects. — 
“B.J.;* Fob. 4, 1916, p. 67. 

Camtra iV//*c Wer. --D. 'Berlin, in reference to the above, has 
described how to mt-ike a vignetter for studio use, operated in all 
its movemeuta by one handle behind the camera. The materials 
required are as follows : — Two quarter-inch bolts, one about three 
inches long, and tlie other one inch long with wing nuts, and two 
straight lengtlis of g-in. iron rod, each about a yard Ipng. These 
should be brassed or nickelled, if obtainable; but if not, a very 
good finish can bo obtained on iron rod b^ the use of emery clothe 
iirst couiso and then fine, afterwards lacquering with celluloid 
variiisJi, or even with ordinary negative varnish, applied to thts 
• warmed rods. The remaining materials are chiefly bits of wood 
and brass strip (old printing- frame springs),' etc., which will 
scarcely have to bo bought. 

One of the rods is bent at one end into a ring or triangle to 
form a li^uidle (A, Fig. 1), the other end is merely bent at right- 
angles about two inches up. 'This rod should be as straight as 
possible, but the other one does not matter so much except for 
about six inches forniing the straight end, B. This rod is bent so 
that from the line where it is held under the camera, 0, it drops 
Iwo inclios and is bent outwards four inches also. The 6-in. por- 
tibn, B, is then bent at a right-angle at D, and should now be 
horizontal and at right-angles with its original direction, but some- 
what below also. Also, if the line C were produced it ought to 
cross B fairly centrally. The end of this rod at C is filed square 
MO that it can bo clipped firmly to prevent the B portion from 
moving out of the horizontal when the parts are assembled and 
ill use. 

K is a disc cut out of tliree-ply wood. This forms the base of 
the inslruJiicnt, and is screwed in a vertical position to the middle 
of the camera. Home stands will require a wooden block as a 
support for this disc, which is 4 ins. in diameter. P is a piece of 
half-inch woml wliicJi is grooved to take the rods. The groove for 
the top rod A is merely a shallow cut made with a tenon -saw 
that the rod will lie in it only half its thicluiess. The lower 
g»X)ovo ie cut square to tfike the squared end of the lower rod and 
needs to bo as tight a fit as possible. G is a piece of strong brass 
spring about an inch wide, with its ends bent up elightly and a 
\'-cut made with a file on each projection to correspond with the 
lop groove in F. This will furnish a sliding movement for the 
lop rod while holding the lower one firmly. G may be made of a 
strip of hardwo<xl if desired, in which case a spring outside it 
should to provided to allow of the rod sliding smoothly, but also 
being held without slipping. K, F, and G have eacli a ,1-iii. hole 
through the centre to take the 3-iii. bolt before mentionc<] ; the 
wing-nut ^K'rmits, with the brass spring, of adjusting the grip 
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nn the sliding rod, as well as of the up-aiul down mavement which 
ie provided by revolving the whole thing uii the disc FJ with the bolt 
as a pivot. Friction alone is generally »<iitHcienl to keep this from 
moving when not required, but if tlie parts ^houUi wear too 
amootli a bit of leather or an additional piete ol“ brass spring be- 
tween E and F will prove effective. 



The remaining parts require to be carefully made so as to 
prevent biicklash and ensure smoothiies.s and freedom in working, 
but there is no particular difficulty, and there is no need to adJiere 
very closely to tho measurements given. If (Fig. 2) is a strip of 
wood about i-iii. thick, 8 ins. long, and li ni. wide. A i-in. 
wide slot is cut down through thtt top ab.-iit ^ iji. down. 1 is a 



strip of brass abOTt ^ in. wide and 6 ins. Tong, bent into a kind 
of loop, of which one side is straight. Two holes are bored to 
take the bent end of the rod A, which is then fitted with a 
cotter-pin or .jther means to prevent the rod from slipping out of 
the holes. The ends of this strip T are hroncht together at T 
and are then riveted to one side of a hinge as shown, the other 






half of the hinge bcins firmly screwed to H. Another strip of 
brass, K, one as airaight as possible, and at least an -inoh wide, 
: is bent at one end and screwed to II, as shown, so that it stands 
away from the wood just a quarter of an inch, a screw under 
' the opposite end keeping it away just that amount and giving a 
means of adjusting the distance to a nicety. This is intended to 
provide a slot to work over the end of the lower rod B. 

When these parts are assembled and adjusted* to work smoothly 
' it will be found that by raising and lowering the handle A, the 
c wooden strip H (which holds the vignetting card in a manner 
about to be described) obviously will also move up and down by 
reason of the pivot in the centre of the apparatus, and th« 4»ring 
J should hold it at any position. By pulling or pushing 4, H wifi 
be swung backwards or forwards, B prodding a fulcrum, while 
]. twisting the handle will swing H to either side. Here again B, 
working in the slot between H and K, will keep the latter from 
twisting about, so that the card will always have its edge parallel 
^ with the camera front. These directions may not be quite evident 
from the description until the apparatus is put together, when 
they will become obvious. 

The only romainlug feature is the vignetting card itself. This is 
' eimpliiiod considerably by making it in the form of a large triangle, 
;< of which one side is made of buckram and the other sides of dif- 


V fering tints of grey paper pasted on to the card base. Each edge 
is cut slightly hollow, of course, but is not serrated, and Ime 
' corners are rounded, thus giving somewhat the shape of a pro- 
peller. The centre is strengthened with a piece of thicker card 
. and a hole is punched in the middle to take the short bolt, Td 
attach the vignetting card it only needs that the bolt be slipped 
into the slot at the top of H, and a turn of the wing nut will 
secure it. In cases where considerable slant of the vignetter is 
required to one side or the other it is generally more convenient 
to owing the card itself before screwing up, and rely on the 
' apparatus for the fine adjustment. There is no reason why the 
' Ordinary cards should not be used, but the propeller form gives 
several cards in one piece, any one of which can be instantly 
, brought into use. ^ 

; The only matter which requires further explanation is that 
where the instrument cannot be fixed centrally under the camera 
it is necessary to screw a strip to H, which will carry the vignet- 
ting card over to the centre. In this case the twisting of the 
handle will raise or lower the rard slightly as well as swing it 
. round ; hut if the card is adjusted approximately first of all, as 
.. suggested above, this drawback will be practically negligible. — 
;**B.J./* Sept. 29, 1916, p. 52a. 


Piirtraitnre. with Open 4re TAght-^O. R. Henderson has also 
. described the handling in the studio of the multi-carbon open arc 
lamp such as the “ Northlight'* of Messrs. Marion. WhiU recom- 
, mending the regular mode of employing this lamp, namely, with an 
umbrella reflector, he describes other arrangements for use as occa- 

< ttirms iwnnirA 
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For Rembrandt and stkch lightings it will be better to use a 
larga reflector on the shadow aide of the sitter. This should bo 
hept at a respectful distance from the lamp and sitter— otherwise 



Fig. 1. Pig. 3. 


cross lighting and troublesome reffection.s are bound to occur. Fig. 1 
shows the arrangement of lamp, reflector, and sitter for a Rembrandt 
effect. When used for high-cIas.^ work in the studio it is better 1o 



Fig. 2. 

do without the reflector altogether, the lamp being aied as here- 
after described. 

: Wa will suppose that the studio is to be run entirely by artificial 
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light, and consists of a room from 26 ft. to 30 ft. long by about 16 ft. 
wide, and the ceiling 9 ft. 6 ins. to 10 ft. 6 ins. from the floor. 
The wall on one side of the iY>om should be i^pered white, beginnijig 
at 4 ft. 6 ins. from iLho lloor. Tilus ehoiild be given, two or 
coats of white distemper, so that a good matt wliite is obtained. 
'Phe ceiling should also Ik* distempered. The wall and ceiling form- 
ing a continuous white space, we may suppose it to be the ordinary 
side and top light of a daylight studio. The lamp is now placed sn 
that it is facing the wall and the crater tilted so that the whole of 
the light is thrown inUj the corner where wall and ceiling meet. If 
the tiinbrella were fixed to the lamp it would be found that a large 
amount of light would be kept from the sitter, but the silvered crater 
of the lump is quite suflicient to reflect the light on to the wall 
and at the same time is too small to interfere* with the lighting of the 
sitter. The whole of the wall and ceiling will be illuminated, and 
it follows that this lighting area will have to be controlled with blinds/ 
etc. Curtains should be hung on wires stretched along the wall. It 
is not necessary to have blinds on the ceiling, ai a head screen will 
do a.ll that is required in this <lirection. Any part of the wall may 
bo covered as may be found necessary, h’ig. 2 shows the arrange- 
ment of lamp, etc., for normal lighting. 

Any effect may bo obtained — from “Rembrandt*’ to “top** 
lighting. The lamp may he niovcd from one end of the studio to the 
other, and right or left lighting obtained as desired. Tho light may 
Im) thrown on to the ceiling and a large group evenly illuminated 
by top lighting. The sitter may be placed in any part of the 
Hiiitlio and the expo.sure be lengthened only very slightly. Expo 
.siircs range from l-5th sec. to ^ sec., according to position and 
lighting of tlio sitter. Side screens and head screens may be used 
exactly as in a daylight studio. Low-toned effects are got by 
])lacing the sitter in a far corner of the room and the lighting 
arranged as for normal lighting. iMg. 3 shows this arrangement. 
This is a favourite lighting with the writer, as the pictures when 
printed in sejiia phitinotype resemble a first-class photogravure. 
A three- or four-pair arc lamp will bo found best for a room of this 
size, alfcliough a two-pair lamp could be used and good results 
obtained if the sitter were kept nearer the light and only small 
griuipa attempted. If tho lamp has to be used in an ordinary studio 
it is a good plan to have the dark blinds next to the glass, and under 
these a second set of blinds made of white nainsook. When day- 
light is done all the blinds aro drawn and the lamplight thrown 
on to the white blinds, which serve tho purpose of wall and ceiling 
as mentioned above. Owing to the large area of light, it is absolutely 
necessary to have the lens shielded, otherwise logging is sure to 
occur. *A good plian is to (have a large canopy flttod to' the Btuddo 
stand, so that the whole thing keeps in place and moves about 
with the camera. This large canopy also allows the operator to 
change lenses and alter lens stops without difficulty. After the 
first fitting it should require no further attention, except brushing 
occasionally to keep it clean and free from dust. The light will 
be found a very actinic one, and plates of ordinary speed may he 
.naed and rapid exposures given. — “ B.J.,’’ Jan. 28, 1916, p. 53. 
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Portraiture with Bncloeed Are. — Q. R. Henderson describes An 
arrangement for studio portraiture with one enclosed arc lamp, 
siich as the ** Westminster,**' which is different from that usually 
adopted, inasmuch as the light from the arc is obtained entirely 
by reflection from an inclined screen as sliown in Fig. 1, where 
tlie black disc represents the position of the sitter. The installation 
shoukl preferably be placed on the solid (unglazcd) side of the 
studio. 



Tliu loflector is made in two parts, viz., one frame 6 ft. liy 
b ft. ami one fr<fuiie made nii the shafn; of a .set the hmg sirhi 

being 5 ft. and the sl)ort .side 1 ft. 6 ins. The frames are mane of 
wood 2^ ins. wide and 1 in. thick. Both arc covered with sheeting 
and coated with white distemper on one side. Fig. 2 will make 
this clear, and will also show how the frame should l)e pul t/Ogetber, 
the edge A-B of the smaller frame being screwed to the edge 
0-D of the larger one. The receptionist nr other assistant slionld 
stand in the place usually occupied by the sitter, generally ^ ft. 
from the background. The light should then he arranged to fall on 
to the sitter at an angle of 45*^. The end of the reflector, marked A , 
should be 9 ft. 6 ins. from the background, and the edge X-Y 
9 ft. 6 ins. from the floor, the reflector being inclined to the floor 
at an angle of 30^. 
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Tile iMxt consideration ia the posirion and preparation of t?ie 
lamp. The ** Westminater *' arc lamp mav be taken as a standard 
pattern : A 16-amp. lamp will be founa most useful. A mttal 
reflector should be fitted. These are obtainable from the manu- 
facturer, and should be ordered with the rest of the fitment. The 
lamp is suspended from the roof so that the arc is about 1 ft. 
below the edge X-Y of the reflector, and about 2 ft. from A. The 
]i|>;ht must be thrown towards the corner of the reflector, and no 
direct light from the lamp allowed to reach the sitter. Fig. 1 shows 
this arrangement of lamp, sitter, etc., in position, the place of the 
sitter being as sliown as # « 



Fig. 2. 


The resulting lighting is excellent, the lighting on a fulMengih 
figure being very oven from liead to feet, 'file modelling leaves 
nothing to ho desired, softness aiil brilliancy being well combined. 
The sitter may, of course, be moved about if a varied lighting is 
iHequircd, and almost anv effect can be got without undue loss of time 
or lengUiv exposure. The lighting is nicely rounded, yet sufficiently 
brilliant lor funeral purposes. The lamp need never be moved when 
once fixed. The average exposure is about one second, and results 
may be considered equal to daylight.— ‘ Dec. 31, 1916, p. 861. 

Offtming Enclosed- Arc Olnss Cylinders , — The yellow deposit 
which forms on the g]as.s cylinders of encl(»ed arc lamps can be 
largely removed with metiiylated spirit. Bi% in order to get the 
glaas perfectly clear it is usually necessary to swab the surface 
with dilute hydrofluoric acid. The acid must be kept in a gutta- 
percha bottle, and applied with a bit of sponge atiacned to a short 





AND FHOTOGSA^itta^S PAtLY COU^AtrlOl** 

sitkk, iho mabest care being taken to avoid contact with the akin 
B.J./» Feb. 11, 1916, p, 78. 

j&«ve Partraits. — A. S. Spiegel, R. Olendenning, and G. Feleeii' 
thel have patented a method ox producing “live" photographs, 
that is to eay prints from a oomposito negativo recording two or 
three different phases of movement. The method consists in making 
several successive exposures with a line screen placed in front or 
and in contact with the plate, the plate (or screen) being moved 
between each successive exposure so that the subject is recorded 
ill bands distributed in alternation over the negative. For three 
exposures the width of each line in the screen requires, of course, 
to be double that of the intermediate spaces : for four exposures, 
the bahds require to be 4«hree times the width of the spaces. From 
the negatives so prodtfCed ordinary prints aro made ^d 
tnounted in contact with a similarly ruled screen (celluloid) over' " 
Dhe face of the print and hffixed to the mount in sucli a way^at 
it can bo given a slight shift, the lines of the screen remaS|^ig 
parallel with those of the print. In this way one or other ortlie 
successive exposures is presented to view and the effect of a 
moving portrait produced. The patentees describe the apparatus 
for exposing the plate in successive steps behind the screen, and 
also specify a form of mount suitable for the movement of the 
viewing screen in relation to the print. Eng. Pat. No. S226, 1016. 
— "B.J.," June 16, 1916, p. 349. 

(The process described in the above specification is practically 
identical with that described by R. R. Beard in a now expirinl 
patent. No. 22,361, of 1898. A somewhat similar process, although 
for a different object, was patented by Brasseur and Sampolo, and 
is described in the “ British Journal " of April 2, 1807. Brasseur 
and Sampolo used a ruled screen in front of a plate, and madcN^ 
exposures on the same subject at three successive positions of the' 
screen for the purpose of obtaining in a single negative banded 
records of the green, blue-violet, and red in the subject, obtain- 
ing these different records by means of light-filters on the Icns.-^ 
Ed. “B.J.A.") 

TAving Portrait Photografhs . — A writer in the Photo Revue " 
describes the apparatus available for use and the principle adopted 
in the making of these photographs. 

The new form of portrait results from a positive print, the 
image of which consists really of several, distinct images formed 
as narrow bands and occurring in a regular sequence across the 
print. The negative is obtained by posing the sitter before a 
camera, the sensitive plate in which is exposed through a ruled 
screen. The opaque lines of this screen have a width which is 
equal to that of the clear space between the lines, or is twice or 
thrice the width of the clear space. Reference to Figs. 1 ami 2. 

. which show, respec^ely, the back and front of the rear pari of 
the camera, will mfto clear the mechanical device by which the 
three exposures arc produced in this way on a single plate. There 
is nothing special about the plate : those used in ordinary jj^oto- 
>graphy serve perfectly in the process. 
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Imagine that we have a lined- screen, the lines, or bars, of which 
are three times the width of the spaces between, for example, lines 
of S/lOths of a millimetre in width and spaces 1/lOth of. a milli* 



FiK. 1, -l<’roiitevu'\v«of thf 9 <lark slule.' PJatu is the screen. 


metre vyide. Ki^iniv 3, then, J*llu.^tratee the distribuiinji of the four 
successive exjniMii'es ; it. .shows how each of four dilforent phases of 
the sitter i.s distribiiled in narrow bands over iho area of the 
negative. 
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Kig. 2.- Biu U view of the apiniialiis. The bcrceu i.s in fiont oC the plate. 

After the lir.st exposure the ficrcen is .shifted by means of a micro- 
metric screw through a distance equal to the width of the clear 
spaces. Thus the opaque lines of the screen cover all the naiToW 
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bands on the ^)lato whidi have just been exposed^ and uncover 
immediately adjacent to each of these bands a new narrow strip on 
which the second exposure is made. This second phase of tlie 
sitter leaving thus been rm»rded, the operation is repeated for ; 
tlnrd or, possibly, for a fourth time. It will thus lu* seen that th 
number of possibU? exposures U iHinditioriLMl by the width tlr 
bands in reference to that of the interspaces. In Mio oxanipl- 
illustrated the band is supposed to bo four liun's Mio wiilMi of th 
interspace. 

On now making an ordinary print from the negative .so produced 
and laying upon it a screen of ruling identical with that employed 
in the making of the negative, it will be clear that the screen < an 
be so placed upon the print as to .‘^how one or other of the four sets 



Piff. 3.— Diagram showinf^^thc four .<!uccessive>xposiircs'in hiuuln }>\ jnimitf' 
shifts of tlio «cre<'n, 

of image bands. If it is placed so as to render visible the band.s 
li'presonting the first exposure, a slight shift will uncover in sncce.s- 
fiioii the second, third, ami fourth series of bands with a rapidity 
sufHclent to give the illusion of life. This lateral shift of the view- 
ing screen in relation to the print may be done by means of a 
.special form of mount of* by the imperceptible sliding movement 
(to the extent of about half a millimetre) w'hich is produced by 
bending the frame mount in which the pint is held, the print being 
fixed at one end of the inount, the viewing .screen being fixed at the 
other, and the opposite extremity of each being free. 

Already a number of etudios in Paris have takeu up this new form 
of photography. The special apparatus is by no means complicated. 
It consists essentially of a special form of carrier contained in the 
dark slide and allowing of the plate being ^iven a dermitc and 
minute shift by means of an external micromctric screw, A. (Fig. 1.) 
The ruled screen is mounted immediately in front, in contact with 
the plate (Fig. 2). A device of this kind can be fitted without 
difficulty to the ordinary models of studio camera, and the expense 
of making thi.s modification will be quickly repaid in the bii.Kiiie^.^ 
obtained for these living portraits, which have provwl Ihemselvcfl 
to be highly popular with the pnhTic.-- ** B.J Sept. 15, 1916, 
p. 603. ^ . 


the BimSH lOiiRKAt^^PKOTOOkAPmc^ ' t^T 

S. J. Gannat has patented a special form of photograph, 
namely; one intended to produce an effect of life or movement ae 
the eye is moved in relation to it. In photographing the eabject, 
two or more exposures are made on the same plate through a ruled 
.screen placed immediately in f^wlt of the plate and moved the 
distance of the width of one of its clear bands between e^'ch, 
exposure. The print from the negative is mounted behind a simi- 
lar aci’een placed a certain distance in front of the print. On- 
viewing the photograph from three slightly different points toe 
effect of movement is ohUiiiied. — Kng. Pat., No. 5,wl, 1916, 
“n.J.,” Sept. 22, 1916, p. 521. 


Flashligrht: 

Electric Flashlight Ignition. — ^W. Caudery uses for the purjlbse 
of electrically igniting the flash powder ordinary house current 
on the principle of leading the current through a leaden fuee of 
considerably* less resistance than the fuses of the house au|^ly, and 
thus producing a short-circuit in contact with the powder. With 
a supply pressure of 110 volts, a fuse of diameter S/lOths of a 
mtllinieit're (.012 of an inicih) was found efficient, and would doubt- 
less be so at higher voltages. 

ignition apparatus rxmsists of a piece of hard wood 
6 by 3 inches, and J in. in thickness, into which are screwed two 
brass screw eyes of such length as to pass right through the wood, 


leaving about 3-16the in. of the threaded end projecting on the 
other side ; this aide is the top of the ignition tray, and the acrew- 
eye.s should be set 1 in. apart and across the width, in such a 
way that when the powder is placed on the tray it may be laid 
in a long ridge, the fuse passing through it transversely. 

The leaden fuse is stretched from pmnt to threaded point of the 
screw-eyes, a round turn at each point being sufliclent to hold it in 
position, and the final connections are joined up on the undmide, 
as described below. Exposures of from 15 to 20 grains ea^ can 
be made with nothing but the plain wood to serve as a tray^ with' 
no worse result than a slight charring, but for those wbo may fihd., 
it necessary to use more powder or prefer to be on the safe . 
a mixture of finely-ground pumice powder and Seccetkie,**' 
worked up to a thick cream with a palette knife on a piece, ol ' 
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glass, and laid on in a smooth even ooat» forms, when thoroughly 
dry, a very effective protection for the wood, which it is for 
obvions reasons necessary to use. 

For the' wiring all that is needed is seven or eight yards of 
flexible wire suitable for lighting. Take a yard and a half of this 
and cutting one strand of the long remaining piece at one-third of 
its length from the end, join the shorter length to it by inter- 
weaving the copper wires, 4)iie strand of the sln)rter length to oaeh 
severed end of the cut straml of the longer, taking good care to 
insulate caoh joint separately with rubber-coated tape made for 
this purpose. 

The wire thus remains as in the sketch, J J being the joints in 
the wire; these wires are, of course, twisted together in the usual 
manner, but are here sketched side by side for the sake of clear- 
ne^. 

Inis completes the wiring. The end A. being destined to join 
np with the ignition tray, is fitted with the forked contact of a 
wall plug; the end B should be fitted with a bayonet plug to fit 
any lamp socket, and 0 is joined to a pear-shaped bell switch, 
a slight pressure on which wifi be enough to light the pow^ler from 
any part of the room, according to the length of flexible wire 
from J to C. 

A bell push is chosen for preference because, as the current 
should be turned into the wires at the room switch, and contact is 
only made at the moment of pressure, with a bell pusl\ the worker 
can be sure that there will be no current at the terminals when 
renewing the fuse. Thera js no risk of an arc forming in the bell 
push, since contact is broken as soon as made by the fusion of 
the lead. A hard nailbrush should be kept, and the terminals 
.smartly brushed after each exposure to remove any agglomeration 
of oxide which might prevent firing of the charge by partially 
insulating the fuse from the terminals.— “A.P.,*’ Feb. 21, 1916, 
p. 146. 

For tiho same purpose J. Gi:aham recommends eleotiric ignition 
’ 08 quite the best for fliasili powdeir. If a wooden itrny ds used 
for the flash powder, a couple of ordinary brass bolits can be 
fiiced in it about an inch or less apart, and a length of flexible cord 
taken, down to the battery switch. Then all that is necessary is to 
clamp a piece of '*one amp” fuse wire across the bolts before 
spreading the flash powder. Should the fuse wire be unobtainable, 
the very finest iron or copper wire should be used. It is a wise 
plan to coyer the fuse wire with a small piece of pyroxylin or gun 
cotton, oiherwise the metallic flash powder has a tendency to 
adhere to the fuse and cause a sort of short circuit, which will pre- 
vent the fuse getting hot enough to fire the char^. 

The batteries used are preferably ordinary motor ignition accumu- 
lators of 4 volts and 10 to 20 amps ci^acity. Hellesen iraition dry 
batteries may also be used, these costing six or seven shulings, and 
lasting SIX months or longer. Leclanchd batteries can be used by 
those who do not mind the weight and cumbersomeness. — 

Jam 7, 1916, p. 14. 
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FfoRhUght itjnif.lon btj menm oj ii torch a rpconi- 

nieiidctl by MesarA, Jlunce Brothers, Caterham, >vhr> describe it as 
follows: — ^Take a round stick, such as are used for window-curtains, 
about ^ in. thick, say 4 ft. long, and put on the end a ferrule of 
brnss tube, say 4 ins. lori.i^, leaving about 2 ins. protruding. Into 
this tuck a short length of ordinary cotton-wool for a wick, Carry 
ii. small bottle of mctliylatwl spirit in the kit (a loz. chemical bottle 
answers well), and when ready to ignite dip the wick in spirit, «i.pp1y 
.'I match, and yon have a very practical torch, safe, certain, and with 
a very hot flame, which cannot fail to ignite the pow^der imme^ 
diatcly. For a powder pedestal of this kind one may use an old 
tripod with fixed top, to which is affixed an ordinary tm lid. These 
arrangements, though simple, have proved very practical in work- 
ing.-r.“B.J.,’' Jan. 14, 1916, p. 30. 


frun-coUon for Fluahlifjht Itjnitiun. — There are two distinct kfitids 
of gnn-cotton obtainable quite readily. The ordinary “ low tem- 
perature ” kind, as used for making collodion, is sold at about a 
shilling an ouiu e, and is generally kept (for safety) soaking^in spirit. 
It should be dry before use, and is suitable for the kind of flash- 
lamp in which a ga.s flame explodes the powder. A little bit of 
the cotton is fluffed out and laid on the powder where the flame 
will meet it. 

'riio other kind is called “high temperature,’* and must not be 
soaked in spirit, but can be kept loose in a box or tin. 'rhis 
variety costs about 3.s. 6d. per ounce, but a very little goes a very 
long way, .and^ a quarter of an ounce will last a long time. The spe- 
cial quality possessed by this kind that appeals to flashlight worker.*! 
is the speed with which it burns up immediately it is flred. It is 
very fast ns compared with the “ low temperature,** and disap- 
pears ill one flash. Tins will be found most suitable for lamps in 
vvhif'h a sp.irking arrangement or a red-hot wire is the ignition. 

A hit of the cotton (a loo.scly pulled out bit is always best) is 
laid over the fuse quite loosely and the powder over that. The 
only exception to this method is the “ iSnaplight ** lamp, in which 
tho red-hot point is moved through the heap of powder. In this 
lain]) it id best to drop the gun-cotton, so that the red-hot ami 
meets the powder first and then pierces the cotton underneath.— 
Sept, 8, 1916, p. 495. 


Copying. 

Copying lAne Subjects . — .Tohn II. Gear has given the following 
hints on copying line subjects on dry plates The lens should be 
of much longer focus than one would use to cover the plate in 
ordinary work, and should preferably be used with a small stop — 
/*/45 or f/64 — in order io secure the finest definition. A slow fine- 
grain plate .should bo used, such as a process plate or a slow lantern 
plate. Mr. Gear has found specially serviceable the Imperial 
“Special” lantern plate, obtaining ample opacity and extreme 
cleanness of the lines. The plate should be hacked. 
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A suitable developer is;— > 

A. — Hydroquinone 1 oz. 

Patassium metabisulphite 1 oz. 

Potassium bromide 1 oz. 

Water to 20 ozs. 

B. — Caustic potash 2 ozs. 

Water to 20 ozs. 


Equal parts of A. and B. and 2 parts of water are mixed to form 
the devel^er, which should be used not lower in temperature than 
55 degs. F. The plate should be washed much longer than usual 
after development and before fixing, in order to avoid opalescence 
in the filni. 

Fixing is a most important part of the process. A fulhstrongth 
hypo bath^ should be usedf and the plate rocked tho whole of the 
time it is in it. It should then be washed for at least ten minutes 
under the tap, the water running straight upon it, and is then ready 
for reduction, for the purpose of clearing nw'ay any deposit on tlie 
lines. 

For lilte subjects tho reducer is made up by dissolving 5 ozs. of 
hypo in 20 ozs. of water, together with 3 or 4 grs. of potass, 
bromide. To sufficient of this mixture a little freshly made solution 
of potassium ferricyanidc is added until the mixture is a deep orange 
colour. The colour is best judged by daylight. This reditcine bath 
acta strongly on the lines, “cutting** them clear, whilst also 
reducing the depth of the ground to a considerable extent. It is, 
however, necessary to use it in order to get the lines clear: the 
opacity of the ground is restored by intensification. 

After reduction, the negative should be washed in running water 
for at least 15 minutes, and is then ready for intensification, the 
first operation in which is to bleach tho film thoroughly with the 


following : — 

Mercuric chloride 100 grs. 

Potassium bromide 100 grs. 

Water to 20 ozs. 


The film is bleached right through to the side next the glass, anil 
then it inusst be washed. Immediately it is placed under the lap 
tlie surface of the film should be wiped over with a pad of cotton- 
wool to remove any free mercury which may be left upon the film 
mirfiace. It sthouild be wasliod mndor the tap for anothor 15 minute^:, 
and then to, darken the negative a silver-cyaiiiidc eolution is u«ied 
To make tho silver cyanide, take 5 ozs. of distilled water, in which 
dissolve 100 grs. of nitrate of silver. Then take a second 5 ozs. 
of distilled water, and dissolve in it 80 grs. of cyanide of potaa- 
Siam. This 6ecf)nd 5 ozs. is put into a 10-oz. bottle, aaid by adding 
the silver finduthm elow^Iy to tho solution in tlie hotblo a floociileut 
precipitate is obtained. That, however, will quickly rc-dtssolvt'. 
Add a little more of the silver .solution and the same tnliig happens, 
and so on, until it i.s found that this floccuicnt precipitate will not 
re-disaolve, but is thrown down at the bottom of the solution as a 
precipitate. There must be an excess of silver in tlie solution to 
prevent the cyanide causing some reducing to take place. If the 
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cyanide of potaaeium is of bad quality the deposit will be thrown 
down id tlio eohitiou 'befo(L’'e one has used the 5 ozs. ol eotluitioa OOH'’, 
taitving nitrate of silver; but with a good sample of cyanide of 
l>otaseiui{ri iit may be necessary 'to add a few motre graine of eitver 
uiton/te (to obtain the neceesary depoelt at the boittom ol the soiautdon. 

The bleached negative is then flowed with this solution, and a 
very great increase in the opacity wUl readily be obtained. The 
action must be allowed to continue until it has darkened to the glass 
side of the film, but immediately it has reached that stage the action 
should be stopped, otherwise the cyanide may, and probably will, 
cause some reduction. The film is then wiped over with cojttoii- 
wood and given ten miiiuiies' wasiliing und'er the tap, thus completing 
the production of a line negative. — “ Phot. Journ.,’* June, 1916, 
p. 177; “ B.J.,’* July 7, 1916, p. 381. • 

(Jopyiiyj-'photogra'phing Sama Size. — Dr. H. D’Arcy PoweJP, in 
honjo additional notes on the use of the vertical apparatus des^ibed 
ill another section of tliis ‘‘ Epitome ** under “ Enlarging,** nieii- 
tiuiis an ingenious application of it for making copies of uatural sixe 
without any tedious measurements or adjustments. If'^the object 
to bo copied is placed in the lower compartment and photographed 
as a niogativc in the upper <K)trnpaiitmeTiit, and then, when thins negia^^ 
tive is developed, it Ije returned to the upper compartment, the 
illumination reversed and its projected image receivt^ on bromide 
o" other sensitive surface, the lens in the meanwhile not having been 
disturbed, it is obvious that as these positions are in exact con-* 
jugato foci, the imago must be absolutely identical; and measure- 
mpnts will show that it is. 

For copying many subjects, such as botanical, zoological, or geo- 
lugtcai specimens, it is a great advantage to have the four lamps 
controlled by separate switches, so that the illumination may be 
obtained from one quarter or another for the purpose of emphasising 
the relief of tho subject. The four switches can be conveniently 
placed on the front of the frame carrying the lamps, and may sup- 
plement tho main switch attached to the apparatus. — “ Cam Craft," 
June, 1916, p. 223; “ B.J.,** Aug. 11, 1916, p. 459. 

Copying Half -tone Illustrations. — “E. J. M.** recommends as an 
effective means of eliminating the structure of the original, when 
making copies of half-tone illustrations, the use of a ^eet of 
ground glass. The ground glass should be of the finest description. 
It is placed in contact with the sensitive plate, glass-side in contact 
with the emulsion — that is to say, ground side towards the lens of 
the camera. Allowance requires to bo made, of course, for the 
thickness of the glass as regards focussing. In copying a coarse 
nowspa)>cr portrait (made with a screen of forty lines per inch) by 
method no trace of dots should bo discovered. 

Good results were also obtained from finer prini.^, when the groumi 
side Avas used at less distances by turning it the other way round,, 
and intoi-posiiig thin cardboard at the edges. V 

It is very convenient in work of this kind to copy, together with 
the subject, a scrap of printed matter, so tliat the amount of 
•blurring can be seen. — “ B.J.,** Mar. 17, 1916, p. 162, 
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. J^ocuaaing in Making Enlarged Copies . — When in&kin|; copjr nega* 
tiyes on a greatly enlai^ed scale from very small originals it is a 
matter of very great dimculty to get sharp focus owing to the dim 
nature, of the image as well as the fact that there is seldom in such 
cases any really sharp detail to focus on. To get over this difficulty 
'It is a .good plan to keep hanging at one side of the copy-board a 
length of white threhd to which a loop of elastic is tied. The latter 
can be slipped over a nail or pin so that the thread is stretched 
tightly across the surface of the original. On examining the image 
with a magnifier there is seen a lot of fine fibres standing out from 
the thread. These catch the light and are moat easy to focus upon. 
In the case of mounted prints that have a bend on them, it is impor- 
tant to see that the thread lies along and not across the bend, or 
it will not be in contact witl>t'he print . — ** B.J., M.ay 5, 1916, p. 267. 

lighting in Copying . — The diagram shows an arrangement for 
even illumination of the original which is being copied when light 
is available only from one .source, such as a single arc lamp. In 
these circumstances almost the effect of a double side light can be 



Ij.— Direction of light. D.— DilTtwer. It,— Reflector. 


got by a combination of a diffuser to soften down the direct rays 
and a refleotor on the other side, as shown in tho sketch. Obvi- 
ously this plan can only be used where ihe original source of light 
is a fairly powerful one. Such an arrangement can be conveniently 
fizdd on the wall near the studio lamp, and the diffuser and the 
reffieetor hinged to fold flat over the copy-board.— B.J.,’* Mar. 31, 
1916, p. 109. 


Photo-Micrography. 

OentTQl Illumination in Photo-Micrography.-^ijt. Ardaseer 
recommend^ the following method when photographing subjects by 
direct transmitted light. A {-inch circular cover glass is cemented 
with balsam to the centre of the ground glass on which a pencil 
cross has been made. The camera is extonded to about 10 or 
^12 ins., and the microsoope, without eyepiece, objective^ or con- 
placed tin posibioD, and t|ie light-source placed iBn appmxi- 
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mately the right position, laterally and vertically. The disc of 
illumination is now viewed from behind the ground-glass, and 
matters so altered and arranged that it occupies the central por- 
tion of the screen, and oonoentrically with the cemented cover glass. 

The eyepiece and objective are now attached to the microscope, 
a transparent object focussed, and moved out of the field of view, 
'I’he illuminated area oii the ground-glass is agmn viewed, and any 
slight alteration made in the position of the illuminant necessary 
to obtain a central position tor the lighted area. It is nearly 
always necessary to m<dre this slight alteration, in that objectives 
for eyepieces are rarely absolutely centred, and consequently it 
follows that a slight alti\ration Is necessary when either eyepiece or 
objective is changed. 

Without altering llic focus, I ho mieroscope condenser is now 



placed in position, with its diaphragm closed as far as possible. The 
condenser is racked in or out until the image of the diaphragm 
apeu'iture is in ftxms, and this is carefully cetiitired by meains of Qie 
centering screws, so that wlien the diaphragm is slowly opened the 
aperture is found to bo perfectly concentric with the fi^d. 

Next attention mnsi. be paid to the centering of the collecting 
leiLs, or, as it is sometimes called, the paralleliser. A piece of white 
cjml has a hale cut in the middle the size of the condenser mount. 
'Phis ds ilu»ld dose to tlie back of the condenser, and the collectinig 
Ions so adjusted that its beam, if convergent, just passes through 
the hole ill the card, or, if parallel, illuminates a central disc of 
tho same size as the collecting lens. 

The diagram shows the arrangement above described, X being 
Uu‘ cross on the focussing s<Teen of the camera; E, the eyepiece; 

the light-excluding flanges: 0, the objective; S, the stage of 
the microscope; 0, the condenser; L, the collecting lens, prefer- 
ably achromatic and fninished with an iris diaphragm; 1, the illu- 
uiinant Of cour.se, if ]i and T can slide on rails, or an optical 
bench, accurately in alignment with the microscope, matters are 
made much easier.— “ B.J.,’* August 4, 1916, p. 428. 
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IV.— NEGATIVE PROCESS. 


The Gelatino-Bromide Process. 


, TLATKS AND KMULSIONS. 

(telalinc Emulsions. — The Gcsellschaft fur Kleklio-Ui,iiiiiM3 
ui.B.H., litis piiieii'tcxl ihiv luaiiiiftai'buirc of fniulsionb hy 

imoiafie of gul:it'ino from wliioh -the mineral ami substaiKus 

Jiav'kig a xeduouig action have been mxioved, as abo suspended 
;iilibunion cwid fat. The pi\>L‘e«s8 of ipiirifioatioii thus nderred to Iuia. 
also 'been tile Bubj cot nf a pateiut (No. 21,448, 1914). hhig. Pat. No. 
21,484, 1914.—“ IIJ.,” Oct. 29, 1915, p. 706. 

X-llay Pieces, — Dra. H. Arnold and M. Levy-Dorn have patented 
tlie addition to the customary gelatine emulsion of X-ray ausorbiug 
substances, such as thorium hydrate or tungstic acid in a colloidal 
state for the purpose of rendering the plates mure sensitive to and 
more impenetrable by X-rays ajid rays from radio-active substances. 

It is suggested to use these substances in the form of “ sols.” 
which are absorbed by the emulsion, and do not wash out. The 
quantity required is not great — ^usually a few milligramme.s of the 
substance per plate. 

Where the substance, colloidal solution of selenium causes 

a veil on the plate, the drawback can be remedied a modification 
of the process described, viz., by distributing the emulsion on the 
plate in two separate layers, one on top of the other. The top 
layer oontaine title orddnaa’^’ g(*l<atiiie ernnjaioii, whor^m the holtoiu 
Layeir consiists of the emulsaon to which the i-av -absorbing substances' 
in ia collrndjal state are added, the bottom layer havitig thus tlie 
nature of a screen. —Eng. Pat., No. 2,243, 1915. — “ Ji.J.,” March 
24, 1916, p. 176. 

Developers and Development. 

B.J, Pi/ro Soiln. — T. If. (rrecaiall reconinieiid.s suJj>huric a< id 
as cheaper than the metabisulphile u.sed in Jicutralising the sulphite 
in the ** B.J. ** formula. Ho iiiakos a stock solution as follows: — 


Sulphuric acid, pure (sp. gr, 1.8) 30 minims. 

Cold water i. 15 ozs. 

Soda sulphite cryst 2jl ozs. 
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The water ia placed jn a bottle, ilie sulphiiric acid added to it '9 
the mixture ebaken, dnd then the eolid cryatala of eulphite added. 
— “Phot./* July 18, 1916, p. 46. 

Mr. Greenall adds that in making the above fio||iiion the Whole 
of the water and the acid niuat bo mixed in a bottle which hae 
been rinsed Iree from the remains of any previous solution, and the 
bottle should be kept corked whilst the sulphite is being dissolved. 
If this is done no trace of free sulphuric acid can be detected. 
Hot water should not be used. I'he mixed solution might bo boiled 
afterwards, but, without boiling, the pyro developer compounded 
with it yields beautifully clean negatives without any stain in the 
image.— “B.J.,** July 28, 1916, p. 423. 

PyrO’Soda Developer for Portrait Fjjim. — ^I’he following modified 
form of tlie “ H.J.“ pyro-soda developer is recommended by the 
Kodak Company for the regular development in quantity of Past- 
man Portrait Film. The special features of the developer are its 
excellent keeping qualities and the remarkably clear negatives pro- 
duced by. it. The formula is as follows: — 


l*yt:o 2 ozs. 

Sodium sulphite (ciy.st.) 20 ozs. 

Potassium mctabisulphito 2^ ozs. 

Sodium carbonate (cryst.) ll ozs. 

Water to ....' 280 ozs. 


riio following inatruidioijs must bo strictly followed as the keep 
ing qualities of this <lcvoloper depend entirely upon the method of 
making up. 

Iliiisolvo the sulphito in 60 07 ^. of hot but not boiling water. 
When dissolved add the mctabisulphito and then boU for five 
minutes. Cool down k> about 70*^ Fanr. and add the pyro. Dissdvc 
the c:Lrbonato in 20 ozs. of warm water. Pour these two solutions 
into Uie tank and make up to 280 ozs. with water. The most satis- 
factory temperature for developing is 65® Fahr., and it should not 
be us^ below 60®. When the developer is first made up, the time 
of development at 65® is about eighteen minutes. 

After the developer has been us^ for some time, it will be found 
advisable to strengthen it. There are two methods of strengthening, 
both of which ore satisfactory, and the photographer can use the one 
he finds more convenient. The strengthening solution is made by 
dissolving tho chemicals given in the formum exactly in the way 
«icscril>ed, but only inakiiig up to 120 ota. with water. 

The first iiiethod of using it is to add a small quantity of this 
curicontrated developer after every batch of platesw When using the 
.*»econd method, wait until the original developer begins to work too 
slowly. Then pour luxlf of it away; add 60 ozs. of the concentrated 
.strengtliening solutiou and make up to the original bulk with Water* 
An acid fixing bath sliould always be used. — “ Professional 
Photographer,’* Jan., 1916. “B.J.,** Jan. 7, 1916, p. 10. 

J^yro Soda Tank Developer. — ^W. G. Cullen at the Croydnn 
Camera Chib gave a formula for the pyro-soda developer auitaUe 
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for-V^ work. It is a wsat|0^ of the ** B.J/' formola, and ik 
, as follows ;*-r 


Soda s^phiie 

Potass/^etabisulphite 

Pyro 

Soda carbonato ........ 

Potass, iodide ...‘. 

Water 


10 ozs. 

11 ozs. 

1 oz. 

32 ozs. 
4 gra. 
140 ozs. 


The sulphite is dissolved in about 60 ozs. of hot water, the nieia- 
bisi^phite added, and when dissolved the solution is boiled for a 
short time. If nielabisulphite of soda wore substituted for the 
potash salt, faUuro resulted. 

Mr. Cullen stated that by adding a little dry pyio from time to 
time the developer could b% kept in good working condition for six 
weeks at least. It yielded beautifully clean and well-graded nega- 
Tira within twenty minutes even when the developer was dark and 
muddy. The doso of pyro to add was al>ont 1 grain for every 
ounce of mixed developer. 'J'he plates are gently lifted up and 
down a few times at the start, and afterwards allowed to develop 
themselves automatically. 

The object of the iodide in the formula is to obviate dicliroic 
ft)g which sometimes occurs with plates, though not with films. — 
“B.J.,*' Mar. 24, 1916, p. 177. 


Develcyptr for Line N(*galive.s.- -A dcwclnper h>r great cuii- 
tra.st in density is recommended by A. J. Newhm, Engraving De- 
partment, Eastman Kodak Comijany, as follows; — 


1. Sodium sulphite, anhydrous ... 75 gms. 7^ ozs. 

2. Pyro 10 gms. 1 oz. 

3. Carbonate soda, anhydrous 25 gms. 2.^ ozs. 

4. Caustio soda, pure 2h gms. ^ oz. 

5. Potassium bromide 5 gms. j oz. 

Water to 1 litre 100 ozs. 


Dissolve the sulphite in some of the water, then add the other 
innedieiits in order given. If it is required to keep the developer 
a long time it may be desirable to make up and keep the soda as a 
serrate solution. 

This formula has been foiAnd to be an efficient substitute for the 
liydroquinoiie-causiic develoi)er in regular use among process 
workers, but rendered more costly by tlio .''carcity of hydroquinoiie. 
With the pyro formula given above the Lime of deveJopnieiil at 
70® F is about fiv© niimites. — **D,J./* Jan. 28, 1916, p. 62. 


Avoiding Pyra-gfained Fingerg.— Staulev Roberts some year or 
two ago (‘'EJ.A.,’' 1912, p. 589) recommemled dipping the fingers 
in a weak bath of hydrochloric add immediately after development, 
or at intervals, when developing a batch of^dates with pyro-soda. 
Be now has found that a bath of plain water is just as effective as 
one of hydrochloric acid. It ia important* not to put the dry fingers 
the developer; they ahoulci bo riii.sed first and also alter 
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flvery immorsion in the developer. If thii is done the lingers and 
liiiger-nails will preserve their whiteness after the dtfvelopmeht of 
lumdredu of plates. — “ H.J.,*’ April 7, 1916, p. 214* 

Diamido'plienol Stains on. Phnytr-naiU. — The i^id-prouf 

varnish, e.g,, “ Vitrivine,’* of the Vanguard^ Company, is recoin- 
mendecl as a temporary protection for the linger* tips and finger-nails 
against stains from this developer. A little of the varnish is rubbed 
over the firiger-tip.s half an Jiour or m) before develo|iiiig. This jjre- 
veniive has been found to keep the nails white and clean jlree 
Irom developer .stain) during six months’ continuous use of it. — 
“ JVJ.,” Jan. 21, 1916, p. 40. 

Diaifnldophe,nol Poison nuj. — E. A. Norton recoin nu‘iul.s as the be.st 
reniwlv and a tpiick n/ro for skin affcrlteii caused by diamidophenol 
the following lotion 

(' »m)dmr.iU:iI .spirit .... 1 oz. . ® 

(Ilyccriue 1 oz. 

tkirbolic acid 20 drops. 

After washing the soro place.s, thi.s mixture .should be rubbed over. 
ll.J.,” Nov. 26, J915, p, 775. 

/kvilopmeiU of Stnall - In order Ui prevent plates slip 

niiig over each otluT wlicn a large iiunilxT of small si/e.s are dev4'- 
loped togetluM* in on© laigo dish, Cliarle.'> Alacnamara finds it best 
to <li>.speii.so with .separatJH.s and to u.se PlisMcine for holding the 
pljite.s in place A jnece plasticine about half the size of a 
very small pea i.h stm k on (he centre r>f the back ol each plate, 
and the plate is liiinty jucb.sed dov\n on tlie bottom of the dish, 
wliioh nliould lie siimolh. Of coinv<-, if this us not done with care. 
Iho fragile little p!at<*:< nui\ be broken, or the sensitive surface be 
(inger nuirked. 'I'hey nui v be pressed into place by holding them 
carefully by tin* edges, or, preferably, the pressure may be applied 
on the, centre of the plate by the liiiger-tip covered with a clean 
niwe of fine linen, •ondi as an old handkeivliief. T'ho Pla.sticiiie 
Molds the plates secuiely in place, and tlie dish may even be iurneil 
upside down without the plates falling out; but they can be 
rtMiioved at a t«Hich when development is cornpleUvl. Tho Phustichie 
is quite inert and caiise.< no chemical reaction on the developer ; and 
a shilling’s worth is sufficient for hundreds if not thousands of plates, 
ft should bo kept in a tin box with a ctiver to prevent drying up, 
A'* woikIcii or cardbo.ird container will quickly e.Nlract all the oil 
and roiMle.r tin* P!a,st-i4'.ine hard arnl ii.'^oless. 

\n**(h»*r noiid. to rrnicmber i.s tliat the quantity of developer 
.*<unicient wiion tlie pl.iti'.s aie Hat on l-lit' bottom of tin* dudi 
wdl not do when they are ^al^ed nu»re m* loss by tbo siiidll piece 
of Plaslicino beneath, and if tiie unsightly marks duo to uriexeii 
riovelopmoiit liie to be avoided, plenty of solution must bo used. — 
“A.P,” March 20, X9I6, p, 228. 

" (iVtiia ««i/ Vi’cvliiinm nt,-~ \9, the re.sult of e.xposing strips of 
dry-plate fur a ecidcs of increasing times and developing witli 
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solutions coaiaining different quantitiee of bromide, Kmeat Vtar- 
-riago conciudea that tlio tiiiencsa of grain in a negative ia de- 
pendent to extent upon the developint-nt> ample exposure, 

and tlie libdlpr nee of bromide in the developer contributing wo a 
£ner grain. iRie aithor*a experiments, however, have not been 
continued far enough to show whether a rapid plate, over-exposed 
and restrained in dlwelopment, is preferable, as regards line gtain, 
to a slower plate which is given a minimum exposure and treated 
with an unrestrained developer.— “ Process Year Book," 1916, 
p. 73. 

Para'phtnylcixf^-tliamine Developer.— '1^, J. Brewster has claimed 
tlie following as a novel cornpo-^ition for a developer, and one 
wiiirh largely obviates t‘irAr.s o£ expo'^ure. The developer is 
Para phcnylene-dianiine 10 grs. 

* Boda sulphite 10 grs. 

Soda nitrite 10 grs. 

Soda carbonate 2 grs. 

Water ^ 6 ozs. 

The composition of the solution may be varied, but the chief 
claim by the patentee is the use of pnra phenylene diamine in 
conjunction with nitrite. —Kng. Pat. No. 9331, 1915. *' B.J.,** 
Augu.st 18, 1916, p. 460. 

Dry Iron Developer. -A patent, granted to Elektro<-‘hemi8cho 
Werke m B.H., Dr. 0. Dreibrodt and Dr. If. Rohler, claims ilm 
use of a drpr powder in the preparation of a ferrous oxalate 
develop<jr. 1 ne powder consists of 91 parts ferrouh siilfihute, 244 
part.s neutral jiotass. ovalat4». and 155 party lUMilral yo<l.i glycolato. 
The.se arc separately ground .and then mixed in a veasel which i.s 
at oiire exhausted and heated to, .•'ay. 2\2^ V Tt forms a yellow 
powder, 1 part of which dissolved in 4 fiarts of water ftirnus a 
j:noA devifhiper. Kmz Pa.t. No 14714, 1915. “ B.J..*’ .Iune30, 1916. 
p. 372. 


Stain -Removers. 

Hemovinrj Pyro Stain, A .‘jolution worked «iut by Messrs. 
Ilford, Ijirniled, for the removal of even heavy pyro .stain front 
negatives is the following 

Pota.saiiim iiermanganate . .50 grs. 

Oommon salt i oz. 

Acetic acid (glacial) .... I oz. 

Water to 20 nzs. 

The stained negative ‘should preferaljly he hardened first in a 
weak chrome .alum .solution containing one grain per ounce, unless 
it has been, dried before the treatment is applied, ns the film 
tends to heconic a little more lender in tin* proces'* The negalivi* 
should then he .soaked for ten minutes in the solution given above, 
and after a brief wash transferred to a solution of potass, meta; 
bisuTphite 1 ox. in 20 ozs. of water, wliore it remains until the 
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bleached image ta quite white every where, to the back of the film. 

The irnatre is then roi^eveloped in any non'Staining .developer, 
such as hydroquinone, when a good neutral black deposit with clean 
stiad('jW;f is prodiirt'd. All the puM'vssst'M are [loriVirmed^^ daylight. 

The bleaching solution mNimmended above appeal^ to require 
neaMy ten Tninntes to complete its work on a badly stained; heavily 
r<iaied. and dense negative; and as it is impossible to judge by 
inspection when this part of the process is complete, it is recoflii- . 
mended t/O adopt this length of imrnersioq for all cases. A t^ 
brief treatment cnn he recognised by the persistence of colour in 
the bleached imago after immersion in the mctabisulphito solution, 
in which event the bleaching solution should ho re-applied, but 
oases requiring more than ten rninutce in the latter are not likely 
to be met with. It is very important that the action of the 
bleacher should be assisted by constant rocking of the di.sh. 

Those who use pyro in quantity will find this bleacher, followed 
by the metabisnlphito solution, an excellent means for removing 
the unsightly stains from their hands due to nvro oxidation ptOs 
ducts.-^-“ lU.r May 5, 1916, p. 270. 


liain^mnrh^ on Npffativr.9 . — Edgar Senior, as the result of photo- 
micrographic examination of rain drop markings on negatives, has 
found that the iriarking consists of a ridge or series of corrugations 
in the gelatine following the shape of the drop. The gelatine con- 
taining the silver vs'hien forms the outline of the mark iKtcornes 
thickened, with the result that in the negative each mark i.s seen 
surrounded by n band of greater opacity. Mr. Senior finds that 
such marks can be completely removed from the negative by soak- 
ing in plain water, or better in water to which a little ammonia has 
been added.— July 21. 1916. p. 403. 


Intensification, 

Pinholes with Aferrurt/ Intrnsifier. — N. L. Allport advises rubbing 
the negative gently with cotton-wool white it is in the mercury 
bleaching solution. If this is done, there will be no trouble in the 
aha^e of^|)inhotes in the intensified negatives. — “Phot./' Feb. 1, 

.0^'rurj/Totiit7e I ntensifif rs. — W. Gutlcnberg recommends a 
formula for the mercury decide intengifier. It is one issued about 
1880 in the imt met ions for the use of Cramesr plat^is. Pqtass. 
jfxiide, 1 0 /., i.H dis.solvod in aliout 5 ozs. of water. 
mercury bicKlorido is then added until tho red precipitate of 
M mewmry does not re dissolve. A little fresh .solution of 
fitmn witih stirring until the red precipitate is 

solution is then made up with watcfr to 20 4>ra. The intonsifier oaii 
; he luwrt repeatedly until exhaiiste<i. 

\ ' After intensification the negative should be washed so luh to 
cause the maximum formation of yellow iodide of mercury. 
yellow iodide must then be thoroughly removed in q wej^ 
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•olution, which should be allowed to art uutii no yellowneRS i« 
viisrble on exarofinaiion of the ^ase aide of the iwgaiive. For this 
reaacm the mtenflifioation ehould be done onl^^ in davlight;, other* 
wise it is not easy to tell when the yellow iodide has beeii perfectly 
removed. The results have proved quite pormunent (without the 
use of an after-baih of devdlop#') when Uieee prei'antioius were . 
taken. If the negative, on drying, proves to be loo dense, it oan 
be reduced to some extent bv immersion in the ordinary fixing bath, 
— Mar. 10, p. 146, and Mar. 17, p, 163, 1916. 

Propfrties of lihachhuj SolufUmit, — For notes on the effects pro- 
duced on the silver image by vaiious ble.icliing solutions, sco under 
the above heading in section on ** Toning Hromide and Oaslight 
Prints.’* 

^Jodidtn of Mercury in Int* The mixed solution of mor- 

curie chloride and potass, iodide, used fop intcnsiricaUon, |o.ssesses 
.quite different jiroperties acN'ording to the way in which it is made 
up. the differences arising from the different phases through which 
the mixture passes ac<'oraing to the .stsige at wliich the addition of 
the iodide i.s stopped 

With each small addition of iwlide a heavy hmI piecipitate of 
mercuric iodide is formed, and dis.solves again (Icaviiig the solution 
perfectly clear) until a stage ib reached at whicli tin* bolntion shows 
a faint pink tint. This stage »pres*iimably marks the point at 
which a saturated solution of mercuric ioiliilc in mercuric chloride 
has been fornuMl. .\pparcntly the jnercuric iodide thus ohtainefl in 
rtohitiV>n affuoimts to about 2 [w C4^it. (l/50th) of tho weight of mcr* 
oury chlorido; but jHieftibly tho water i.s also an iin|>ortani solvent 
of the mercuric ioilide. 

At this stage a bleaching solution is formed which does not yield 
a perfectly white image as does mercury chlmide, hut a grey oiio 
with a little extra dcn.sity. If treated with hypo solution this 
bleached image yields rather a darker n'siilt than is obtained with 
plain mercury chloride solution as bleai’hiT. With ammonia also 
the darkened result is somewhat strtmgcr. 

If now further adidiiiou of iodide i-^ made the wdiolo of tho mer- 
cury is thrown down as red mercuric iodide, but ib is difficult to tell 
when thi.s second stage is exactly rearhc<I. 'I'lio only practical way 
is to calculate the qmntities of potassium iodide and mercuric 
chloride which are roquii’cd, namely, 332 paits of iodide to 271 of 
mercury chloride, say, 5 to 4, which gives the iodide in the slight 
excess which appears to be of mlvantage. 

Tlie mixture obtained at this .stage is of no use by itself, hut 
forma the starting point from wliich to produce a solution of mer* 
curie iodide. This solution can be obtaimHl by .a further addition 
of potassium iodide up to a point at which the final proportions are 
27 parts of iodide to 11 oi mercuric chloride. This final mixture 
(clear) can be made by mixing 27^ parts of 4 per cent, mercuric 
dUoride solution with *27 parts of 10 per cent, potass, iodide solu- 
tiofi, or, better, by adding nearly all the iodide solution and then 
the remainder slowly io small portions until the solution clears, 

* 09 
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This mixture of mercury ^potassiuni'iodide is differeiit ih'iiSi' 

bleSfCtbing action. It yields a brown image which, on washing the ^ 
ulaie in water, changes to a bright orange, this process alone yield-'i' 
mg * very great degree of intensification. The intensified plate is^ 
very considerably reduced by treatment with, hypo soluticJh^^ and the ^ ■ 
colour is changed to brown. The orange-coloured image (obtained 
by bleaching aud wa.shiiig) is changed to almost a black by soda . 
sulphide solution yielding very great intensification. 

Instead of potaBs. iodide as the solvent for the red mercuric iodide 
other chemicals can be used, r.^., soda sulphite or h^po. ^ The 
former yields the Lmniere Jntensifier : the latt<f(r, a modification, of 
the Edwards formula. 


With hypo there is obtained a sati^ated solution of mercury 
iodide in hypo, which converts the black image of a negative into 
one of brown. TbiB brown image clears somewhat, but still renuyns 
brq^wn (not changing to orange) on washing. A subsequent bath of 
hypo darkens the image still more and reduces its intensity, render-, 
ing the deposit more transparent. The result has slighiU^y greater 
printing density, but still greater intensity is obtained by using a 
bath Ox sulphide iiiBlead <if hypo. 


The Edward« formula and most of tlie formulae that arc in use 
form a sort of coraproiiiisc between the solutions of mercuric iodide 
in potassium iodide, end in hypo, described above. In some cases 
the formuke prescribe more iodide than is necessary to produce 
mercuric iodide, say, 4 to 3, or 3 to 2 instead of 5 to 4, while in 
others it is dinxtted to add iodide until the xirecipitaie is nearly all 
dissolved and then clear with a few drops of weak hypo solution. 
The last prescription gives a result that does not differ materially 
from that given by a plain solution of mercury iodide in potassium 
iodide. The washed image is not quite so bright an orange, but that 
is ^bout all the differeure. If wo use one of the intermediate 
fonnttla* the result is a solution of mercury iodide partly in potas- 
sium iodide and partly in hypo — or equivalent to a mixture of two 
such solutions. The colour of the washed image is then modified, 
assuming some intermediate stage between orange and brown, and, 
gtenerally, the browner the wa.%ed image the diarker is the final 
image produced l>y .the bath of hypo generally recommended. 

It Is inadvisable to add more than enough hypo to dissolve the 
mercuric iodide, because an excess converts the intensifying solution 
into a reducing one. Also no hypo must be added until the second ' 
phase is fully reached. If any unconverted mercury chloride ^ 
remains when the hypo is added the solution at once becomes cloudy, 
owing probably to the formation of gome forms of thiosulphates, " 
which, like most metallic thiusulphates, appear to be very unstable. 
OPhe red iodide will disappear, but be replaced by white, yellow, 
unknown composition. — “ April 2i> 

0. Welbome Piper has found, in reference to the propose of, 
inbrtares of mercuric chloride and potass, iodide, tnat a muTh ' 
larger quantity of mercuric iodide can be got into s^uUqa^. with 
mBireuric chlonde as the solvent by using heat. If thg mgrenrie ' 

?■" . ■ -i 
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''‘.T^ride solntkni be employed hot Uie dieaulved mercuric jodide wilt 
eraount to 1/lOth of the mercuric chloride taken instead of to l/50th 
ivhen the mixture is made in the cold. The following formula can 
he uaed 

4* Hot water 20 iv,s. 200c.c.6. 

Morcucic chloride 1 uz. 10 gins 

* B. Cold water 5 ors. SOc.o.s. 

* Potass, iodide 45 grs. 1 gm. 

Dissolve the mercuric chloride, and when dissolution is complete 
add solution B. not all at once, bat m small qiianiitios, say a drachm 
or so at a time, shaking dfter each addition, until the solution 
becomes clear, and, if necessary, heating furtlicr. If B is addedl 
all at once, a large amount of precipitate is formed, which takes 
some time to dissolve. When perfectly clear, the solution is allowed 
to cool, and when it remhos normal temperature a little red preci- 
^Atate a ill reaupear, whiih must Ik* icmoved by filtering. Care 
should be taken not tu iiiliale the steam from the hot chloride oolu 
tion. This st>lution is u*4cd as a bleacher of the negative in the 
customary way, the greyish image being treated with either sulphito 
or ammoina, and yielding an image which is of biownish hue in the 
lighter tones, but after wa.shing dries to a lilack throughout. 

Adding mercury to iodide solution : — t'or the pre^iaratioii of a 
solution of mercury potassium-iodide (which is the compound most 
commonly relied upon for iiitensifientioii with mercurydodido) the 
simplest and most direct way is to add soUition of mercury hichlonde 
to iodide solution until a permanont precipitate pist begins to be 
formed. The solution can then he cleared by addition of a drop or 
two more of iodide solution or a little hvpo or snipliite. The 
minimum quantity of either hyjio or siilpliite should bo added: 
excess will lead to the hirmation of nieiciirous iodide, a green 
insoluble compound which is u^^cless for intensification pin poses. It 
is better to dispenne with either hypo op sulphite, except in very 
minute proportions: for the piirnose of getting a clear solution, 
potassium iodide is much safer. . Mr. Piper prefers a.s an intensifier 
the solution obtained bv adding potassium iodide to mercury 
chloride, stopping the addition of iodide at the second stage men- 
tioned iu the previous abstract. The intensified plates, when 
ammonia is used as the darkening agent, possess greater density as 
compared with those obtained with merrury chloride alone as the 
bleaching agent, and the result is blacker and cleaner looking. — 

“ B.J.,’* April 28, 1816, p. 248. 

Reduction. 

JParfn€r*it .ffw/Mcar.— John H. Gear, in the course of experiments 
on the addition of various substances to Farmer’s reducer (hypo- 
ferricyanide) for the purpose of prolonging the time during which 
the reducer retains its activity, has found that addition of 4 grs. 
of potaasiu n bromide to 1 oz. of the mixed reducer prolongs the 
time duriikg which the reducer keeps in working condition by about 
30 piat cent. Addition of the same quantity of manna was found 

V* 
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to prolong the period of activity by 50 per* cent., whils^ a time ^ 
ueeial action of more than doubje was aecured by'makmg up the 
reducer with addition of glucose in the proportion of 6 minims per 
ounce of tlie mixture. Mr. Gear states that by the use of a reducer 
made up with this small addition of glucose negatives of great 
density may be thinned without the solution losing, its power before 
the operation is complete. — “Phot. Journ.,” June, 19165 
July 7, 1916, p. 378. 

B. Brougham finds that addition of ammonium sulpho^anide to 
' Farmer's reducer prolongs the time of effective action. He makes 
10 per cent, stock solutions, and uses ferricyanide, 2 drs. ; hypo, 

2 drs.; sulphocyanide, 2 drs. ; with 2 ozs. of water. — “B.J.,“ July 
^ 14, 1916, p. 399. 

Non-FerricyantWe Heducer, — W. J. Smith, of the Bolt Court 
School, has worked out the following as a substitute for Farmer’s 
reducer, which is mu('h cheaper than the latter with ferricyanide It 
a war price. It can be used for reduction in wet and dry plate 
negative making. In screen negative work it attacks the edges 
of the dots b^ore the density is affected; in fact, it will do 
exactly what the ferri-hypo will do, and is more stable when 
mixed. The following is tne formula employed at the Bolt School 
of Photo-Engraving, where it has replaced the ferri-hypo 
reducer ; — 

A. Water 25 ozs. 

Copper sulphate 1 oz. 

Sodium chloride 1 oz. 

^ When dissolved, add sufficient .880 ammonia to clear the solu- 
tion, which should be a rich clear ultramarine colour. 

B. Hyposulphite of soda 5 ozs. 

Water 25 ozs. 

Fdl^ use take equal parts of A and B. The usual methods of 
intensification can be carried out after reduction. — ‘ ‘B.J.," Oct. 20, 
1916, p. 574. 

Mercury -Cyanide Jteducer, — ^D. Bachrach recommends as a simple 
and most controllable method of softening the contrast of hard nega- 
tives a single-solution reducer, consisting of a mixture of mercury 
bichloride and potassium cyanide. The action of the solution is to 
convert the silver image into silver chloride, which is immediately 
dissolved by the cyanide. A suitable formula consists of equal 
parts of a saturated solution of mercury bichloride and a 6 per cent, 
solntion of potass cyanide. 

A hard or over-dense negative as immersed in this solution, kept 
in motion occasionally, until the negative is soft enough, when it 
should be thoroughly washed. Then, as a matter of precaution, 
the last trace of the mercury salt can be neutralised by immersing 
the plate for half a minute in a solution of protosulphate of iron < 
(ferrous sulphate), and then rinsed under the tap. The beauty of 
this process is >that it brings down the bigh-iliights esud does not 
deoitroy any debaiil m. tihe eih^Ows, unless by oameesUM is ywj 
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ifebucai .over^one^ T'he 'hsvrdeet nemtive will yi©ld to thic treatment. 
Moff. 17, 1916, p. 163. 


^Oomhined Permanganate- Persrdpkate Reducer . — Norman p. Deck 
recommends thie following formula as a reducer for negatives : — 


Potass pemait-ganale, 1 per cent, solution 

Ammonium persulphate 

Wajer to make " 


20 minims 
10 grs. 
a^ozs. 


The reducer should preferably be made up just before use, for which 
pui^otue th© “tabloid” persuilphate may be used, one “tabloid*’ 
(11 grs.) being near enough. 

The reducer is foi^nd to have the following advantages : — ^The 
action starts at once and is regular — that is, does not spurt towards , 
the end like persulphate. • Hypo in the negntivo through imperfect 
washing does not interfere with it, nor does the uso of^a previous 
hardening bath. The solution is not liable to fail in its action at 
times from some unknown cause; also it is easier to judge of the 
action than with permanganate' alone, and the mi.\ture appears to , 
remain in active working longer than acid permanganate. So far 
as can be judged from trials without density measurements, tta 
action is proportional throughout the tones of the negative. — 

“ Ausitir. Phot. Review,’* June 15, 1916, p. 302; “ B.J.,’* July 14, 
.1916, p. 391. 


Farmer-Persulphate iinnter recommends a mixture 

of these two reducers. If one adds, say, 1 part persulphate (1 to 
20) to 3 or 4 parts Farmer you have a proportional rwlncer aa near 
perfection as there is any need for. This combined reducer does 
not atain like Farmer by itself ; it acte very quicikly, especially if 
negatives are put in dry ; there is no need for .salt or siilphocyanide 
to keep it in working order longer; one .solution will reduce a 
dozen or more negatives in succe.ssion, and there is no need^or a 
sulphite ©top-bath. — “B.J.,’* Oct. 20, 1916, p. 575. 


Retouching. 

Titles ofjL View Negatives. — ^Daniiel Nybliii describes a method 
used by hiim for so-m© year past foa* neatly <imipressi.nig titles and 
other lettering on view n©gati\'©s, the lettcT'ing printing white. 

The titles whicih are to (be applied to the negatives are first 
printed on the customary lithographic transfer paper, but using 
paper of a whin substance. The lettering can be printed on to this 
ttransfer papea' by any letterpress printer on "an ordinary typo- 
graphic ma(^ne, but as it is necessary to use a fatty (that is litho- 
giraphiic),ink, and as some typographic pa^mters will say tha;t they 
OEinnot work with such an ink, it is better to give the job to a 
lithographer ‘because the prints must be made in a fatty dnk. 

In this eivwit, the lettering having been set up in ordinary type, 
a tranter is made to a Idthographic stone, from which it is printed 
HV fatty ink on to th© paper for transferring to the negative. T^'s 
latter method is not as cheap as the former, but it gives the beat 
result in th© end 
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Tlhe leUeorin^^ Should tvlmfifeirc^ed to the negatives witbin a 
flihart time of tjie rniipregsaona 'having been taken on the tranefen 
paper. If these imiproflsicins are kept for longer than three or four 
days the ink beooones hard and Uien transfers much less easily 
to (he gelatdnio film. 

The printed sheets bf tronsfcir paper are cut up into eudtable 
pieces^ so that mic title comes ou each pdeoe. These cut peces ai*e 
pl^d on a dAip pad of three or four sheets of blotting-paper, 
pinted side up, and a sheet of dry blotting-paper laid upon th^. 
in a few nuinutea the pieces are suificieiitly modst to be ready for 
appldratdon Jto Uie negatives. 

The neg^ives should be dry and clean. rParticular attention 
must be given to the completo absence^ of greasy finger-marks, 
otherwise (he piece of ti^ansfer paper will not attaoli itself properly 
to the film. TIlo negative is placed on a retouching desk, nlm side 
towia(|||4^ the operator, and (lie somewhat moietenea sheet of pape( 
hearing the lettering laid u]>oin di in tho required position and gently 
’pressed into contact with the fingers. Then a sheet of da'y blotting- 
paper is laid over ilio piece of itransfer-paper for the purpose of 
removing the moisture from the latter. This operation is repeated 
a second time, tihe second piece of dry blotter being rubbed firmly 
luto contact by means of the Ihiger-iuul 

The negative disi now stood aside for a few minutes to dry, but 
it shoiuld not reinainii too long, since the ))iece of transfer-paper mu^ 
not become too dry, otOier' vi.se it sticks to the negative, and it will 
be difficult to icniovc it without damage cither to the film or to 
the lottening. 

What is irequLre<l is a supcHicial drying, long enough to allow the 
ink impression to ti'ansfcr itself to the gelatine film, but not long 
enoaigh to cause the transfer paper to stick. Very little experience 
is reqtnred U> carry out tluft part of the process. The transfer- 
paper is then niodsiteiied with a small brush dipped in a Idttlp water, 
and by mean.s n{ a iliin knife-blade a corner of it is lifted carefully 
and ine paper stripjHid away. 

The lettering will be seen sharply transferred the negative, 
but npt of sunicient opacity to yield a perfectly white title on the 

E rint. In order to obtain completo opacity of the lettering, the 
liter should be iniibbed gently over with a little bronze powder 
applied with a small tuft of cotton-wool, the wool being previously 
dij^ed in the powder. The bronze powder attaches itself only to 
the lettering, leaving *11110 film entirely unmarked (that ie, if the 
fi'lim is dry) and ilm lettering stands out of great opacity and 
sharpness. ' 

It is advisable afterwards to varnish the negative for the pur- 
pose of preventing possiblo damage to the lettering during the 
making u! prints. 

This method of impressing titles on negatives is dieap and is 
Very easy and lupid. It gives altogether the best result, inasmoch 
as liho lettering is printed on the negative itself and ie aa per- 
manent aa the latter. — ** B. J.,” June 9, 1916, p. 327. 
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Removing Figure^ from Oroupa.- A. V. Chandler dpscribee tiho 
apid and effective ui?e uf tibe ‘^Billdnp’* retouching medium for 



Fig., 2.'-Frittt from negative after removal of one figure b; tlm method 
deecttbed. 

the removal of one figure from a group negative, w ^ork, 

two Uloetoations are an exampile of iU uae. 'l\be aeg^vi/ii 
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iiumIc porfoctly diry, lund ihe Mffhdigrhts of ihie figure to be removed 
arre carefully scraped away with a imarp knife. ** Billdup ” is tthon 
flowed over the film cide of the negative in -the same ee 
varniishing. The negative is then warmed thoroughly and worked 
upon wiith a soft pencil, which |akea freejy, neatly matching the 
surToundin-gs. -Should still more pencil work be desired, the 
negative can be flowed over again with “ Billdup ** with^t fear of 
removing the "work already applied. In retouching heavily lined or 
freckled faces where extra work is required, “ BiUdup ” can be 
used in exactly the usaino ananner as rotouiohing medium. If the 
negalfi've is warmed after application a much better “ tooth ** can ' 
be obUiined. B.J.,’* Nov. 12, 1915, p. 737. 

Jlefjoucheyit Prnril Sharptine.r.— The drawings show a oonvenient 
accessory for tine retoucher. It consists of a little oblong wooden 
box, about 8 ins. long, with a notch cut in ciicfli end, into whidh 
the wooden block (B) fits. On Ckoch side of th-ie block diffei^nt 
degrees of san-dpapi'T arc* glued down, using a fine one for finishing. 



It will be seen that os the block dt turned frtwn time to time the 
lead from the pencil drops into -box, and so provides one with a 
ready supply of lead powder for stumping on matt-vamisihed 
negatives, etc. In addition to this it keeps the retouching desk tidy 
and free from loose lead powder, as is often the case when on odd 
bit of sandpaper is used. — B.J..’* October 29, 1915, p. 704. 

Stripping. 

Stripping Negatives Dry . — A useful and speedy methc^ of 
stripping the film off glass plates in a dry condition foi; c^bon. 
printing, etc,, is the following . 
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.Tlie negative ie thorongWy well washed aiter fixing, Tlien 
inunalfse four five minutes in. a solution of potassium oai^bon^e 
(9 ozs. potass c^bonate in 8 ossa watei*). ttoinove from the solution 
and'' blot off surplus moisture VAth a soft cloth, rub dry with 
another cloth, and then cut through the film with a penknife at the 
top edge. When, thoroughly dry — d.o., in about ten rninutea — insert 
a needle under the film at the top corner and pull steadily, when 
the film will be found to leave the glass witli perfect ease and oer- 
tahity. This method appears to Itave no deleterious effect on the 
film at all. — “ ^lay 5, 1916, p. 267. 

Striping Gelatine, Platen.-^ln a communication from the East- 
man Research Laboratory, S. M. Furnald has desciibed the follow- 
ing method of stripping the film from gelatine dv'v-plates for trans- 
ference to other supports ; — 

The portion of film to be stripped is first cut around with a knife. 
TJie following .solution of fiuoride and formaline may be flowed over 
the plate or applied witS a camel* s-hair brush to tlio portion of film 
to be stripped : — 

Sodium fluoride, 4 |••er cent, solution 2 parts. 

Formaline (40 per cent, formaldehyde) 1 part. 

The film will become loosened from the glass in about one minute,, 
and may then ,bc easily lifted by applying over it a piece of dam- 
pened jjaper, lifting carefully one corner and stripping the paper and 
film away together. 

If reversal of the film is required it is easily transferred to a second 
piece of paper and from that to the final support. 

The glass on which the film is to be laid should be perfectly clean 
and flowed with a 5 per cent, solution of gum arabic. A little 
glycerine added to the gum solution tends to improve the condition 
of the stripped film, which othenvise becomes rather over^dry and 
horny owing to the formaline. 

With small portions of film there is very little danger of distor- 
tion or tearing, but if the plate is first bathe<l for ten minutes in 
formaline before applying the stripping solution the film will strip ■* 
equally well, and is tougher and less liable to distortion. 

When stripping large films the plate may first be flowed with : — 

Collodion 16 parts. 

Glycerine 1 part. 

and as soon as the collodion film has become set, flowed or im- 
mersed in the fluoride-formaline solution. The time required for 
loosening the film may be slightly longer, but tliis method gives a 
tough, rubbery film, c<msiderably stronger than film stripped with- 
out the collodion coating. 

The fluoride-formaline formula fiiay 'be used to strip a dry-plate 
negative which has been coated With a thin rubber solution, and 
then with, the collodion and glycerine solution ; this gives a film 
which has extreme tensile strength, is tough and flexible, and resists 
a sheiaring tear fairly well. The time required to loosen from the 
glass is much longer, but this objectionable feature may be, in a 
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itic^iiire, overcome by adidifcictti of 2 c.c.e. hydroohlorky ^fcid to 
1 litre of stripping solution (10 minims to 10 ozs.j. llie acid l^ould 
not be added until ready to use, and the plate with the loosened tilm 
should be thoroughly rinsed to remove all traces of acid. — “B.J,,” 
Jan. 21, 1916, p. 40. 

Film Photog^raphy. 

Ke6ativ£8 on Flexible Supfobts, , 

"NumbBring Iloll Fihti^ for Trade Developing, — ^K. R. Bamford 
uses, a printing-box the purpose of impressing, by the action of 
' light, the series number iipor each roll of film which comes in from 
customers for dcvolopmcilt and printing. The box consists of a 
'simple, completely enclosed chamber, coiHaining an electric light 
■bulb with outside switch. Convenient dimensions are 6 ins. wide 
by 5 ins. deep iby 8 ins. long. In the top of the box is a slot abodt 
1 in. wide by 4 in* deep, with a small piece of glass let in ^sh. 
Immediately below this slot (inside the bpx) is a simple shutter-*- 
one which can be opened and closed by a touch of the iincer. The 
box is us^ in the dark-room. In numbering each roll, the actual 
envelope in which prints are to be delivered or a special number 
slip- is laid on the top of the box, with the number over the slot. 
The sensitive film is then unwound and the end laid over the num* 
her. Exposure is then given by the switch for a time, ranging from 
l-25t'h of a secoiul to 2 seconds, according to the light and the 
thickness of the paper upon w'hioh the mimiber is wrilJUm. — “ B.J.,*' 
Mar. 31, 1916', p. 199, 

Fixing and Washing Jfoll Film, — ^The following is a method for 
preventing films from curling during fixing and washing without 
the need of continiunis attention to them: — ^Tho films are handled 
in deep porcelain dishes of 15 by 12 size. This size dish will take 
nearly all films of the popular sizes of folding pocket cameras, but 
smaller dishes may be used to meetMiidividual requirements. 

After developing, the film is washed in a dish of clean water and 
the clips released. The two ends of the film are brought together, 
BO that the sensitised side is facing outwards. This will form a loop 
between the third ami fourth exposure (six-exposure reel). Note 
these c^iposures, and .along the space between tJ^ern gently squeeze 
the film, so that a flat edge is formed, the exposures coming back to 
back flatly. 

Adjust the ends of film whilst holding exposures Nos. o and 4 
firmly, so that 2 and 5 and 1 and 6 lie evenly against each other. 

When this is done, grasp the ends firmw and release what was 
previously the centre. Pin the ends together on the blank, unex- 
posed portion. Tlie tendency of the film to curl outwards is 'flius, 
counterbalanced, and the film lies firm and flat, which ensures, with 
a little periodical attention during fixing, thorough fixation, an4 & 
/minimum of trouble whilst washing. ' i - 

Twelve-exposure films are dealt with in sixes'; with eight-e>j^p 08 C^ 
films (V.P.lt.} the four and five exposures become the.oenl^, and'; 
larger-sized fums are dealt with, cut in fours or twos.-r^‘* 

Jim. 21, p. 40. . 
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Henwvifig Scratches from Film Negatives.— -The negative is. jiut ‘ 
on a fmootb flat surface^ gelatine side downwards, and being securely 
held with the out^read fingers of t^e left hand, a piece of cotton- 
w0ol with a few drops of methylated spirit on it is hdd in the rights 
and the surface is given a good polishing all over with it. This will 
^ found to leave it quite smooth and glossy. Of course, the film 
must not he allowed to slip and ruck up or the negative would be 
ruined, as it would be very difficult to get it quite fiat again. The 
other side of the fiJm can be treated in the same way, should it pe 
necessary ; but in this case the rubbing, if carried on too far, wUl 
end in reducing the parts rubbed. — Phot.^” 0ct. 19, 1915. 


V.— PRINTINQ PROCESSES. 


Printing: Operations. 

Malting Oval Masks. — ^Arthur Whiting gives the following direc- 
tions for drawing ovals of any required size or shape for use in 
cutting masks or trimming prints. On a piece of masking paper 
i.e.) either black or orange paper of the size desired mark the 
centre (B), and draw horizontal and vertical lines through it: 


D 



Divide the length of desired oval by two. Call it (half 

leng^). Mark this distance on ilbjb horizontal line (A.G.) on each 
side of the vertical line (B.D.). 

Next divide width of desired oval hy two, calling this “H.W.** 
(half width)* Mark this distance on the vertical line (B.D.) Cbm- ; 
lamicing from B. Then take a slip of paper (or use a pair ui . 
cmhpasset) the exact length of ** H.L.** from B. Place one endr 
' ex^ly-'at **H.W.'* and the other end exactly on the horizontar 
Ui^ 'on each side of B. The point (on either side where the slip, 
of ^per' meets the horizontal line) will giVe the exact place 
/drfve in the pins (or . thin w(re nails), as shown at F and F. A ^ 
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loop of thread, or fine^ twiiia of the exact length to reach from 
one nail (F) past the other nail to H.L., is then placed over both 
nails or pins, and a pencil point Inserted in the H^L. end of 
this enables one t6 describe a perfect oval of the dimensions 
required. Although this is a very old dodge, there are few t^ho 
are acquaiojted wilJh' the rules given, above; and, further t(> simplify 
matters, a table is appended herewith giving a number of measure- 
mente in inches and fractions thereof, which will enable anyone 
to produce at once any of the usual sizes of ovals called for. All 
ovals having the same jiroportion letter are uniform in shape with 
each other and may be used together in multiple masking. Those 
numbered A bear the proportion of one to two; B, two to three; 
C, three to four; D, four to five; E, five to six; F, five to seven. 


Approximate 

Pro- 

I 

Length 

Uista'ce 

Approximate 

1 

Pro- I 

Length 

Dista'ce 

sue 


portion 

of 

of Nails 


size 

portion 

^ of 

of NaU 

of oval 


letter. 

loop. 

Apart. 

of oval. 

letter. 

loop. 

Apart. 

14 

y 

1 

B. 


u 

6 

X 

54 


44 

3 

2 

y 

H. 

C. 

lii 


64 

X 

54 


5 ' 

34 

21 

X 



1.4 

14 

7 

X 

5 

F. 

6 

5 

24 

X 

14 


2} 

2 

7 

X 

63 


5 

3 

2 ! 

X 

2 

D. 

2 

14 

74 

X 

6 

B. 


5} 


X 

lA 


23 

2 

74 

X 

5f 


6 

4} 

2J 

X 

24 


2} 

li 

8 

X 

5 


7i 


3 

X 



21 

24 

8 

X 

6 

C. 

6g 

61 

3 

X 

2 

B. 

2^ 

21 

84 

X 

64 

1 

7 

1 54 

3 

X 

2i 


2;^ 

2 

81 

X 

7 


6 

34 

3 

X 

211 


21 

14 

9 

X 

6 

B. 

u 

61 

34 

X 

U 


31 

3 

9 

X 

74 


7 

5 

34 

X 

21 

F. 

: 3 

24 

10 

X 

8 

D. 

8 

6 

5* 

X 

2i 


1 2J 

2 

11 

X 

84 

i 

9 

7 

4 

X 

2 

A. 

33 

34 

11 

X 

10 


8 

5 

4 

N 

2i 



3 

12 

X 

6 

A. 

114 

101 

4 

'y 

3 

C. 

3'^. 

23 

12 

X 

8 

B. 

104 

9 

4 

X 

64 


31 

24 

12 

X 

9 

0. 


7} 

4 

X 

34 


3 

2 

12 

X 

10 

E. 

94 

6* 

44 

X 

34 


34 


14 

X 

10 

F. 

12 

10 

44 

X 

34 


3 

If 

15 

X 

114 


12 

9 

44 

X 

3 

B. 

3’.1 

33 

16 

X 

12 

C. 

131 

104 

44 

X 

34 


3J 

3 

17 

X 

14 


12 

7 

44 

X 

3* 


34 

24 

18 

X 

15 

E. 

14 

10 

5 

X 

4 

D. 

4 

3 

20 

X 

16 

D. 

18 

12 


X 

34 


5 

44 

22 

X 

17 


18 

14 

64 

X 

41 


44 

34 

24 

X 

12 

A. 

1 221 

204 

6 

X 

3 

A. 

5* 

54 

24 

X 

16 

B. 

21 

18 “ 

6 

X 

4 

B. 

54 

44 

24 

X 

18 

C. 

19} 

152 

6 

X 

43 


5 

4 

24 

X 

20 

E. 

18* 

13i ' 


April 28, 1916, p. 265. 
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printing from. Cracked N cgativcs^l^ . Moore, junr., recommends, ^ 
as a means of avqiding a crack in ^the glass of a negative showing 
on the prints, the use of an undeveloped dry-plate placed with iU 
fihn-side in contact with the glass side of' the negative when 
making the print. The only drawback to the method, and that a 
slight one, is the longer exposure required 'for the bromide or^ 
gaslight papers.— “ May 5, 1916, p. 267. 

. Facsimile Signatures on Photographs. — D. Charles describes a 
neat method of printing signatures on portrait photographs by a 
photographic process. 

If it is a pen-written signature that is to be reproduced, it is ^ 
written on a bit of lixod-out dry-plate or roll-film, preferably * 
>iwith opaque colour or Indian ink, while if a pencil effect is desired, 
such as professionals uee on sketc'.h work, it is written on ground- 
*glass, and * it is essential that the pencil used should lie a soft 
black one, however delicate the depth of the final result is to be. 
This is because one has to get a reasonable amount of opacity in 
the writing which an ordinary H.B. will not give. If the ground- 
glass is rather coarse, so much the better, as the pencil line will 
have a certain “ texture ** which will assist the effect of verisimili- 
tude in the final results. 

The next thing is to })Ut the signature in contact with a slow 
process or lantern plate in a printing- frame, and give a brief 
exposure which on development will give fair density with little 
or no veiling of the lines. It is not often necessary to reduce and 
then intensify as in the case of ordinary line negative making, aud 
it will generally preserve the character of the writing better if this 
can be avoided. Only a small bit of plate is n^ed for each 
signature, as each one can be fixed with lantern-slide binders in a 
small hole cut in a suitable position in a piece of card. When 
printing these signature negatives on to bromide paper it is an 
advantage to fasten a piece of thin white paper on the glass side, 
so ae to soften the light considerably, otherwise they are almost 
sure to be over-exposed and to print up too boldly. — “ B.J.,*' 
August 4, 1916, p. 433. 


’An Opaque for Vignettes. — B. F. Welch gives the fo-llowing, 
formulas for opaque mixtures for use in making vignetting cards 
by the professional method of cutting in a card a hole somewhat, 
larger than is required for the vignetting effect, covering it with 
tissue paper, and painting the necessary “ teeth ** upon it with 
opaque. The teeth start about half an inch from the edge of the 
opening, and are broadened in width as they reach the cut edge 
of the cardboard. This is a far quicker and more effective method 
than cutting serrations in the card itself. 

To make up a most useful opaque, take: — 


Red lead 

Chrome yellow 

Red QcbTe 

All obtainable from any colour merchant. 


1 part. 
1 part, 
1 part. 
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Thea^ colours, being in powder form; can be mixed together dry ^ 
— ia an old cup or basin preferably, ^ext add a email quantity of ’ 
boiling water, sufficient to bring to a stiff paste, taking care to stir*’ 
well all the time. Having done this, add a small quantity ol 
ordinary office gum. Work this well into the solution. Providing 
a good quality gum is used there is no need to add any preserve'- 
tives whatever. This mixture when used will be found to be more ' 
opaque than Indian ink, and the cost considerably less. 

A more dense material suitable for blocking out large por- 
iioine of negativee caai be made of bhe foiWowiing : — 


Yellow ochre 1 part. 

Chrome yellow 1 part. 

Red ochre 1 part. 

Black, either ivory or vegetable i part. 


Mix and grind well together, and when thoroughly mixed add hat 
water till dissolved. Follow by a generous amount of gum as pre- 
viously described. If kept in a liquid state in a wide-mouth 
bottle it will always be found very useful. 

These mixtures have been found to work and keep admirably, 
and are to be preferred to any others that have been tried. They 
keep well either in liquid form or in cakes. Should it be desired 
to make a quantity and keep in cake form, simply mix to stiff 
paste, spread out in the lids off shallow tins — ^such as small biscuit 
tins— and store away to dry. In cake form, for use simply Wj|t 
a little and apply with a brush in the same manner as any other 
ready-made and bought opaque or water-colour. — “ B. J.,** Dec. 3, 
1915, p. 785. 

Washing Small Prints . — When washing tiny prints or films such 
as locket photographs or “ vest-pocket ** film-packs in a dish, they 
are very liable to get washed overboard and to make a bee-line, 
for the waste pipe. To prevent this occurring, the dish may be 



snp^rted on a pot which is standing in a larger dish. Shpuld 

slip out of the top dish it falls into the lower one, whm ; 
'Hbo flow of water is quite gentle and very unlikely to 
';|>rint any further.— Feb. 11, 1916, p. ^7. ' 'J: 

^ Fnmet for Washina Prints.— H. T. Forbes r^QQimeim th^; 
: I^Uiwing pattern of frame lor use in washing printo,, 4 






ft^Ving the,purp68e ol keeping prinU apart from each other in the' 
wjbh water, ^llie frame measuree about 9 by 7 inches, the two 
side, pieces being of 4-inoh wood and the other two of 4:inch. The 
depth (thickness) of the frame is about 2 inches. Bound each 
frame fine string is wound tightly and secured. When a number 
of prbite are to be washed, as many as it will hold without over- 
lapping each other are laid out on these strings of one frame, the 
neid ftame is put on top and a fresh lot put on it, then the next 
frame, and so on. Finally, the frames aie bound together with 
eiaetio bands aoid put bodily into tibe woj&iher. Every pritiit is thus 
exposed to the action of the water on both sides, the narrow ends 
allowing the water to permeate freely between the frames.-* 
“ Phot.,” June 27, 1916, p. 451. 


Defects on Squeegeed ^Prints . — A careful examination of the sur- 
face of a print which has been squeegeed to glass will often show 
%hat it IS freely covered with specks, hairs, etc., blemishes which 
will not ibe porceptaUe wheni the print has been hung up and allowed 
to dry in the ordinary way. These blemishes are undoubtedly 
due to the vigorous polishing which is usually given to the glass 
just before squeegeeing. The polishing material provides some 
of the dust, etc., itself, but more is due to the electrification of 
the glass which it brings about, causing it to attract any floating 
particles in the neighbouring air. A complete preventive is to 
^merse the glass in the water in which the print is lying, bring 
vne two into contact, and then to lift them out together ana 
squeegee. This would also very greatly reduce the risk of any 
air bells between the film and the glass; in fact, none could be 
present unless with gross carelessness in the isqueegeeing. When 
the prints are likely to be examined under a magnifying glass, as 
is often the case 'when they are photo micrographs or similar 
records, their appearance is greatly improved by avoiding dust 
particles in this ’way. — Phot.,” June 2(5, 1016, p. 435. 

A Drying Net for Prints — ^A very practical means ^for the dry- 
ing of prints in considerable numbers consists of a net which can 
be the full length of the work room. Fig. 1 shows the construc- 
tion of one in actual use measuring 6 yards long by 1 yard wide. 



Fig. 1. 


tt is n^e of *Vinasquito-net,** which coats about a sfaillihg a 

r d^ and is bound at the edges with strong tape. This . 

done carefully, apd is a slow job, but it is necessary to previ||&i^ 
l^lng and stretching. Tape loops are sewn at the corners aiid’^ 
intervals ' along each side. Lengths of dowel-stick afe Cut 4, 
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couple of inches longer than the width oi* net, ft 
driven Jn through each end and their hea^ cut off. These. are" 
slipped through the tape loops as shown in Fig. 2, the nail prewnt- 
ing the loops from slipping further. For the ends it, is 
necessary to use broomstick, as anything thinner bend^ under the 
strain. In these the nails are driven in endways instead ox icross,^ 
and a piece of cord is tied to the nails as shown in the drawing, 
and a loop tied in the centre. 



On one ei>d wall is fixed a stout screw liook, and on the other a 
cord and pulley, with a liook on the end of the cord. When the 
cord-l(K)ps are slipped on to the hooks and the net stretched by 
means of the cord and pulley, it will hang quite horizontal if the 
loops are properly central. If it is arranged chat the net hangs 
just overhead one can swing it down one side dt a time for laying 
on or removing prints. When the net becomes soiled it takes 
only about five minutes to get it down — ^.slip the tape loops off the 
rods and put up a fresh net while the soiled one is sent to the 
laundry. B.J.,” April 14, 1916, p. 223. 

Print out Papers. 

^oap'OeiatifiP Svhfifrofnni for Kinvlsion PaiJers. — M. Roth has 
patented a substratum fur emulsion papers, consisting of insoluble . 

sparingly soluble fatty soap in a solution of gelatine, ete.^ 

The' object of this coating is to prevent silver salts in the emul^^ 
from permeating the paper or reacting with any metallic impuritierf* 
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in '^he paper. iHate pfecess may be applied either in the paper- ‘ 
hial^ng machine or to the finish^ product. It .ia intended to dis- 
penae with baryta coating or to employ only a thin coating. 

Further, iftdditi,on may be made to the aoap emulsion of com- 
poundii such ae alkaline bromidea or chlorides for the purpose of 
precipitating any soluble silver compounds (from the sensitive 
photographic emulsion) left unprecipitatcd by the fatty acid of the 
aoap. 

A formula for the soap emulsion is: — Gelatine, 2 parts; fatty 
acid, 1 part; water, about 20 parts; or the fatty acid may be re- 
due^ to 1 or to 0.25 parts. 

The coating of fatty soap ma^r be formed in an insoluble form 
by the use of alum to form alumina soaps. 

The chloride, bromide, phosphate, or other compound for forming 
insduhle silver compounds is dissolved in the gelatine-soap emul- 
sion.— Eng. Pat. No. 21,884, 1914. “ Mai. 24, 1916, p. 175. 

Bromide and Qaslig:ht Papers. 

Ehctric Lamps for Bromide. Printing Machine^ — “ Alpha ” 
points out the usefulness of electric bulbs of which only the tips 
are frosted in preference to the clear or all-frosted lamps as the 
source of illumination in bromide printing machines, where the 
lamps are placed vertically below the negative. The frosted tip 
douses thp light which pa.sses directly upwards through the negu-^ 
tive, whilst the full power of the filament falls upon the reflecting 
Walls of the prihting box, supplementing the direct illumination. — 
Oct. 29, 1915, p. 704. 

Vignettes on Development Papers hy Artificial Light. — D. Berlin 
gives hints as follows on the printing of vignette portraits on 
bromide or gaslight paper when using either a printing frame or 
box exposure. Whichever is used, it is well to adopt a standard 
distance from the negative to the vignetting card — ^say about 1 in. . 
and in most cases the source of light should be central with the 
vignetting aperture, otherwise the vignette will be one-sided. 

'The controlling factor is the diffuser and its position relative to 
the light and the opening of the card. The nearer to the light the 
diffusing screen is, the sharper will the edge of the vignette be; 
and the n^rer to the card, the softer the gradation. The reason 
for this will be seen on referen^ to the diagram, in which L is the 
light, D the diffuser, V the vignetting card, and N the negative. 
If we regard the diffuser in each case as the source of printing light 
it is obvious that the direct rays whic^ pass straight through the 
aperture to the negative are more powerful than the diagonal ones 
from the margins. Also the nearer D is to V, the further up on to N 
can some of ^ese diagonal rays get. 

. In juractioe the method is to have a movable diffuser. Whore a 
, prii^ing-frame is used on a shelf, a wooden frame holding tissjo- 
:^j,paptt" or ground-glass, is stood in front of it. In a printing-l^x a 
|^.;J^ nipvahle glass ^elf is fixed about an inch below the top on which 
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to lay vignottii^ cards, and below that a eeriea of pego ok wooiieit - 
atripB on to which can 1^ slipped a sheet of groitnii-glw 6^ 
covered frame at various distances. It is preferable to b^' able 
to adjust this by a door at the front of the box to avoid s^iifting 
the negative and the vignetter about. ' 



3 >. 


In some <;ases it may be found necessary to use cotton-wool for 
specially thin parts just as in daylight work. In extreme cases, ' 
where the background to be vignetted is rather dark, it may bo 
necessary to have another sheet of tissue on the hole in the. vtenet- 
ting card itself, and in such cases still further softness of viMotle ■ 
can be got by luatt-varaishing the negative. It is surprising' whbt 
an improvement is eometime.s obtained by that slight extra 
sion.— “ Feb. 11, 1916, p. 86. ^ ' ‘ V V' 

Border Printing at Om Ojmation.-^D, Charles es dtit ' 

a. method of printing line or tint borders which avpids t he 
troubles connected with registration and effects considerable' 
hi tune. It is, however, suitable only for bromide paper, 



Pig. 1. 


to flay, space sufficient for the printing of the portrait. This frame 
is easily adapted from an ordinary printing frame, and without 
interfenng with its usefulness for ordinary work. The frame i^ould 
•be one of the “ two-thirds’-view ** variety. A 12 by 10 frame will 



Fig. 2. 


.do for. prints! up to 10 by 8. The larger "'half ” of the back has a 
sOiilMre l^le but out of it so as to leave a frame of 1 in. in width. A 
l9 8 jpioce of glass is fbced under this, with a few touches of glue 
and/O. piece of onboard under the other side to make things level. 
; th0^^^priAg the glazed lialf can, be lemoved, aind' in its stead 
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four turn-buttons are screwed to the frame and four ^mall wedges'^ 
are gilued to the iback, as sihown liini Fige. 1 and 2. A cAieeib of^ glass is 
used in the frame. In the description of the remaining parts of this . 
device reference is made, for convenience sake, to the 10 by S por- 
tion of the frame only, tlie remaining part (on the left-hand in the 
drawing) merbly serving as a clamp to keep all the parts together 
without slipping, and it will bo understood that on each mask, etc., 
described a piece is left on the left side some 3 ins. wide in order 
that it can be so clamped. 

On top of the glass are two thicknesses of thin cardboard cut 
rather smaller than the frame, and with openings rather too large 
for the negatives they are intended to hold. A supply of these 
carriers of various thicknesses should be made so that the thickness ' 
of any negative can lie matched accurately. By using two of these 
card masks to the level of the film it is easy to clamp the negative 
by sliding the c.ards in opposite directions for a fraction of an inch. 
Above this comes the border printer itself, which is a folder con- 
.sisting of two parts, tho mask below and a film border negative 
above, which, being stuck together by the extension pieces on the 
left-hand side, as before mentioned, are always in exact register. 

To make this, one sheet of opaque paper 12 by 10 is req^uired. 
Ill it is cut the desired opening in an appropriate position m the 
10 by 8 portion. A further part of the outfit is a 12 by 10 piece of 
translucent material, such as matt celluloid or gelatine sheet, or 
even tracing paper or cloth. The latter is not so good, as it pro- 
longs the exposure, and is uneven in texture. Whatever material 
is used is stuck securely to the mask on the left side, and when dry 
a fine pencil line is ruled on it just a little outside the edges of the 
mask, which can be plainly seen on laying the whole on a sheet of 
white paper. This centre is then filled up on the material, first 
with a ruling pen and then with a brush charged with opaque. , 
Very thin paper may be used instead of paint if care is used to cut 
it accurately; but it .should be attached only by a spot or twp of 
adhesive, as either paste or dry -mounting will cause cockling and 
will spoil the retister. The outside margin is then built up to a 
border negative ivith ]neces of thin film tissue, or, preferably, the 
tints should be put on with an air-brush, so as to keep the thiokn^ss 
equal all over. 

I’he frame is used as follows; — The negative is laid in one of the^ 
card -carriers, and another one added to come level with the film. 
On this place the mask, and centre the subject in the aperture while, 
bending back the border film. Having adjusted things satisfac- 
torily, put in the hack of the frame and clamp the narrow left- 
hand jKjrtion, which will then hold everything securely in position. 
To print, the glazed back is lifted, also the border film, the Ibromide 
paper placed on the mask under the border negative, which is -then 
avowed to fall on to the back of the paper (Fig. 2). The frame is 
closed and tightened up by means of the turn -buttons. The print 
fa then exposed in the ordinary way, and for the border the frame 
is turned round and the design printed through the back! ' Tbe . 
bromide paper is then taken out, and the remaining "prints, made .. 
without sniiting the mask, lb is obvious that any depth of border 
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can be got by this method quite irrespective of the density of the 
individual negatives. The amount of grain given by ‘printing 
through the paper will not be objectionable, as a rule, if a well- 
diffused light ne used for printing, and the borders will not be quite 
sharply defined; but, within its limitations, this method is capable 
of some very useful results, and it is a very quick and certain one 
in hse. There is no reason why the photographer’s name and 
address should not be very easily and effectively introduced, to print 
in white letters, with any tinted border. — ** B.J.,” Mar. 31, 1916, 
p. 191. . 

Control in Bromide Printing, — ^Dr. A. T. Lakin prefers the fol- 
lowing method for obtaining variations in the contrast of prints. 
The exposure is judged as nearly as can be by the eye from the 
appearance of the negative, rather less than more the judged expo- 
sytre being igjiven. The print is soaked dm water before deveiLopang 


ill 

A. -^Adurol 3 drm. 

Sodium sulphite 3 oz. 

Water 19 oz. 

B. — Potassium carbonate 2^ oz. 

Water 19 oz. 


Equal parts of A, B, and water are taken, and to each ounce of 
developer 1 drm. of a 10 per cent, solution of potassium bromide is 
added. The print is developed with this until the shadows are as 
dense as desired (judge the density by looking through the print, 
not on its surface). When this stage is reached, the developer is 
poured off and the print flooded with water for the purpose of 
examination. 

Sometimes this treatment is sufficient, but if the details in the 
shadows are not developed as far as wished, one can apply a fresh 
developer of ten drops of Azol to 4 ozs. of water, and leave the 
print in this until the shadow details attain the required strength. In 
this way one can get any desired effect from light to dark, from a flat 
print to one with strong contrasts, the exposure being of no great 
account, providliing on© does not get extremes of under or over-expo- 
sure. Under-exposure simply requires a longer development; over- 
exposure a shorter one. 

The final colour of the print is the only possible cause for com- 
plaint, end this oan. be eiasily remedied by after-piroceeees. — > 

Amerdican Annuial of Photogiraphy,” 1916, p. 268; “ A.P.,” Dec. 
27, 1915, p. 515. 

Soft Bromides from Hard 'Ncgatives,^A contributor to 
“ Assistants’ Notes ” in the “ British Journal ” recommends the 
following special developer for bromide prints from negatives which 
are somewhat over-developed : — 


A. Diamidophenol 120 grs. 

Sodium sulphite 2 ozs. 

Sulphuric acid (strong) 30 drops 

„ 10 028 . 

B. Sodinm carbonate 1 02 . 

Water 10 ©as. 



376 THU BRliisS JOimNAL photoghabhig' almanac,. ' 

Th© proportions of soda solution (B) can be varied to suit the nega-" 
tivo ; the harder it is the more soda may Iw used, but the developer 
will soon discolour if much of the soda is added. This developer 
slhould be d^iluted to suit the negative : the imbre water, tih© leotteir 
the print ; it majr be used very dilute. 

The exposure will be found to be very short. A negative needing 
an exposure of 30 seconds for a normal developer will, pepnaps, 
require only five seconds with this one. It will, of course, be noted 
that it contains no bromide. The image usually appears very quickly 
and total development is very short, sometimes not more than jg. ' 
minute before the print is sufficiently developed. The rapidity of 
development makes it difficult to handle a number of prints at once, 
but dilution of the developer greatly reduces its speed. One would 
expect that such rapid development would give prints of poor colour 
— a rusty black, for instance — but the colour is a good cold black^in 
the shadfows, with silvery grey lights. The print, however, does not 
seem to tone very well with sulphide, as the whites become very 
yellow, probably due to the shortness of tlie exposure and develop- 
ment without bromide. They might tone by the hot hypo-alum 
process, but the colour would probably be rather cold. 

The stock solution (A) will not keep very long, and as it maV be 
regarded as an emergency developer only it ds best to make it up 
in small quantities from time to time when required. It may be 
thought that sO rapid a developer would be beyond control when a 
number of prints are wanted alike, bub by using the developer con- 
siderably diluted tho speed is reduced, and if only a small number 
of prints are put into the developing dish at one time it is not 
difficult to secure uniformity. — “ Aug. 25, 1916, p. 473. 

Two Causes of Stain. — Brown stains on development prints have 
been found to be duo to handling prints (in removing them from the 
fixing bath) with fingers which had just been occupied in toning 
and had slight traces of sulphide on them. The hypo was not very . 
fresh, and, therefore, contained a good deal of soluble hyposulphite 
of silver. The slight trace of sulphide converted some of this soluble 
silver salt (retained in the film) into insoluble silver sulphide, thus 
staining the emulsion brown. This was proved by purposely 
staining half of a print in this way, while the other half would not 
stain at all after quite a brief rinse, showing that the discolouration 
was not due to incomplete fixation. 

Another stain trouble which at first defied explanation occurred 
at only one end of some whole-plate card bromide. Even when a 
sheet was cut up it still became stained at that particular' part of 
the paper. The marks were eventually found to be due to one 
end of the packet having been near a source of heat and so having 
contracted a curl just at that end. On fixing the prints, very likely 
in an overcrowded and overworked bath and most prCbably pub 
ip fa(^ upwards, this particular end did nob get bbe thorough immer* 
-Sion in the hypo that development p^ers need, especi^y during ' 
the ilrsb few moments. The end curled up out of the solu^dfii' tintu. - 
the i^eet became 'Idinw, and so traces of devetLoper, retiajifiied in tihe 
•film, became oxidfieed.— “ B.J.,” Aprii 28, 1916, p. 156. 
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GASUGHT PAPEKS. " 


'P'^ro Devtlo'peta for Cyko Gaslight Papers. — The Ansco Com- " 
pany give the following foraiulaB for developers suitable for theijr 
Cyko papers : — 


A— Pyro ?r. 

Glacial acetic acid 

Potassium metabisulphite 

Sodium sulphite 

Water 


76 grs. 
2 drops 
7 grs. 


260 grs. 
16 ozs. 


B— 7 Sodium carbonate : 300 grs. 

Water 16 ozs. 

Potassium bromide 10 per cent, solution 3 to 4 drops. 


For use take equal quantities of A and B. This developer works 
very well, the colour and gradation being good. It develops in 
about one minute, and the stain produced is very slight. 


The second formula is as follows : — 


A — Pyro » 180 grs. 

. Sodium sulphite 3 ozs. 

Potassium ferrocyanide 30 grs. 

Water 16 ozs. 

B — Sodium hydrate 60 grs. 

Water 16 ozs. 


For uise : A 1 part, B 1 part, vrater 2 p-aiis, plus 3 d-roipfl of 
satainaited potasiaiium bromide to every 14 ozs. of developea*. The 
above dev^per hias limcorporaited with it an agent tihait ttokes up ^e 
oxidiaitioin iprpducts — i.e., potaseiaMi ferrocy'anide. The introdiuicition 
of thiis agent •has redfuced staiimiiaig and oxidation of the developen' 
to a irnindimiUim. The colour of the pruits (is splendid ; .ga^adiation fine, 
and the developer may be used repeatedly without staining or 
reducing its spe^.of development, which is about 1 to 1^ minutes. 
The sepias obtained are beautiful. 

This developer may be modified when necessary. When diluted 
to half strength it jiroduoes softer results, without in any way 
destroying the beauty of the print. — “ B.J.,’* (from “ Portrait 
May 12, 1916, p. 282. 


Acid Short Stop for Gaslight Papers. — An acid bath consisting 
6f oiie ounce of glacial acetic acid in a winchester of water is very 
useful in gaslight printing. Prints may be placed in it direct from 
the developer and may be left in it some time without fear of stains, 
while it checks development instantly. Sometimes prints put into 
the hypo without having the developer washed off sufficiently, in 
cases of very quick development, will show dark streaks which can- 
not be removed. The acid bath entirely prevents this, and 'there is 
not tho same danger if traces get into the developer from the fingers 
as in the case of hypo. It is advisable to rinse prints between the 
acid and hypo baths, but if potassium metabisulpnite be substituted 
fbr the aoetic acid this is not necessary. — “ 1^^^'^ 

p.'433. 
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Toning Bromide and daslight Prints. 

SULPHIDE TONING. 

Chea'pcr Bleach for Sulphide Toning . — Owing to the phenomenal 
iiicreiijisc in the coBt of potassium brorr ide, and to a lesser extent of 
potassium ferricyanidoj various forniulse for cheaper bleaching solu- 
tions have been suggested as substitutes for the customaiy mixture 
of ferricyanide and bromide. 

H. li. Boyd recommends the two following, which are made up 
without bromide, and yield results ex|ctly similar to those with the 


regular formula: — 

PoLass ferriryaiudo 120 grs. 

Liq. ammonia .8(10 i oz. 

Water 10 ozs. 


Potass ferricyanide 120 grs. 

Soda phosphate ^ oz. 

Water 10 ozs. 


The soda phosphate in the second formula is the disodium hydro- 
gen phosphate usually supplied by chemists when “soda phos- 
phate “ is ordered.— “ Feb. 11, 1916, p. 91. 

The niiich lower cost of a bleacher composed of permanganate, 
sulphunc acid, and salt is emphasised by T, H. Greepall, by whom 
this bleaching formula was introduced some years ago (“B.J.A.,** 
1914, p. 665), He calculates that a permanganate bleach will do 
the work of a ferricyanide-bromide solution costing twenty times 
as much, whilst, as regards the results and the manipulation, the 
possesses certain positive advantages.— 


r. Jl. Giwnal'l, waiting in rega-rd to the permanganate bileaoh 

fonnuia worked out by him, gives the following hiuta on ite use : 

1. I he permanganate must be kept in solution separately from the 
"‘ 2 ® « is to bo mixed at Ao time of ueme. 

tomula with sulphuric acid is drawn up for salphuric 

ae’id T'S** practically 1 lb. avoirdupoif. A weaker 

course, be used, but more would be required. It is 
however, important that the actual amount of pure acM 
should not exceed that given in the formula, uSeM at th^fs^e 
toe the amount of salt is increased. For’ttoe who havn® 

“^Fo™ul«”"Sifof‘thi “H"’* *'?'JtochIorio acid (see 

X Wk f of tills Almanac “) is the simpler. 

thromn away after use. ^ taken for twelve prints, and 

WeatorftVTtouW bleS^®comDle^^^ 
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5. The author has stated that a print might be taken straight 
from the fixing, bleached and sulphided, and yield a result 
identical in all respects with that from a fully-washed similar print. 
That is quite true, but it is not to be recommended, because for 
every ounce of fixing bath Jeft in the prints probably about a gallon 
ol bleachiiig solution would have to be used up before the print 
would begin to bleach. All that it is intended to show is that 
traces of hypo left in the print make^ with this bleacher, no differ- 
ence in the mial result. 

6. As the presence of hypo delays bleaching, it is obvious that 
when it is desired to get intci^nediate tones by allowing the bleacher 
to act only for a limited time, the prints must be quite hypo- free, 
or the worker will have no control. 

7. The strength of the sulphide solution should not exceed one 
grain to the ounce. Finally, after sulphiding, the prints should be 
cleared by passing through a bath of oxalic acid, about 5 grains to 
the ounce, which may be used over and over again. 

Some further notes are as follow : — 

Intractable stains may arise should particles of undissolved per- 
manganate come in contact with the print. Permanganate is a 
heavy salt, and rather alow in dissolving in cold water, whilst the 
strong coloration it gives may lead to the idea that it is dissolved 
when such is not the case. In hot water it is more quickly dissolved, 
and there does not appear to be any objection to making up the 
stock solution with water heated nearly to boiling. This solution 
will keep a year or two, and, in any case, specks of undissolved 
substance could be readily detected on looking through the diluted 
solution, which should be clear. 

There is, however, another cause of stains, which may arise 
through the use of metallic dishes. If a print saturated with acid, 
such as the acidified permanganate, comes in contact with* lead, 
copper, or iron, a certain amount of the metal is absorbed by the 
print, and will give rise to a sulphide stain on sulphiding. The 
lead gives a dark brown or black, the copper a ruddy brown, the 
iron a blue-black. The copper and lead stains are indelible ; the iron 
readily yields to treatment with a plain solution of oxalic acid. It 
is, therefore, highly important hot to lay the prints whilst in an acid 
condition in contact with these metals, nor should the prints, at any 
stage be allowed to come in contact with metallic solutions — i.e., of 
the heavy metals. 

■ A town’s soft water, which has stood in the lead pipes or in a lead 
cistern for some time, should never be used when sulphide-toning,, 
whatever bleaching reagent may bo employed, as its use miist in- 
evitably more or less degrade the whites of the print. This is seen 
by the dark brown coloration which it gives when mixed with a 
little of the sodium sulphide. Another source of contamination with 
lead is lead paint or bath enamel or white lead, which might be 
used in the making of a dish for temporary use, and which would 
be unsuited for this purpose. Enamelled iron is quite safe, but 
any flaws in the enamel ^ould be made good with acid-proof var- 
ni8h,--**B.J.,” 31, 1916, p. 203 
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Wurm Toms by Bleaching and Slow Bedhvelopment.-^TbA 
following method is recwnmended by the Kodak. Company for 
prc^iiction of sepia to ibrown-black tones on Kodura slow bromide 
paper. The principle of the method is the bitching of the prints to 
form an image in silver bromide and their redevelopment in a 
much diluted solution. In the course of the slow redevelopment 
the image gradually passes from red through sepia to purplish. 

The Kodura prints are developed, fixed, and washed m the usual 
way. They are next bleached in anv ordinary ferricyanide bleacher, 
and then washed to remove the yellow stain, after which they are 
ready for redevelopment. 


Redevjot.opjse. 


Nonnnl Koilnra developer (withoi^ bromide) 1 oz. 

Water 15 ozs. 

This is a weak developer; it should not be used for too many 
prints, nor for more than' one batch. 

The image will redevelop gradually, and will first appear of a . 
red colour. For a rich, cool sepia, tho redevelopment should be 
allowed to proceed until the last trace of red has disappeared from 
the shadows, cand tliu image has a faint purplish tinge. The extent 
of the re<lovelopment determines tho tone — tlie longer the action 
the colder will be the tone of the finished print. This makes it 
possible to obtain any desired tone. The redevelopment is quicker 
towards the end, and llie prints must be t^ip^ut at the right 
point. When largo batches of prints are deSlii: ^ith, it is well to 
check the action of the developer by means of a stop bath. 


Stop Bath. 


Glacniflil acetic acid 1 oz. 

Water ’. 40 ozs. . 


The prints are rinsed in this and then washed for a few minutes. 
They are next transferred to the sulphide bath in which tho toning 
is completed. A final washing completes the operation. The fol- 
lowing points should be carefully noted: — 

1. It is e.sscntial that the (bleaching and redeveloping should be 
done in artific’ial (white) light, and not in daylight. 

2. To oMain perfect uniformity in a batch oi prints from one 
negative, it is necessary that they should be evenly developed and 
all redeveloped to the same extent. 

After a tew experiments, and becoming familiar with the appear- 
ance of the redeveloped image in its various stages, the process 
becomes perfectly easy and certain. — “ Professional Photographer,’* 
Mar., 1916; “ Mar. 24, 1916, p. 173. 


Alternative Sulphide-Toning Methods. — The unsatisfactory ' 

' results as regards colour and depth which are produced if the 
original black bromide is not of sufficient ‘*body*’ (usually ’the • 
result of too rapid development) has no doubt prompted the teopm- 
memidatbions of formulae and metihode eomewibsub dinea^oit fonocm Itlhe 
customarv two baths of ferricyanide-bromide and soda sulphide. 
One of these alternatives is the addition of a mercury salt to the 
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' bleaic^her^ not a very dej3irat>Ie addition as regards permanency. 
Another method is to bleach the print only partially, leaving a 
certain amount of unaltered silver to reinforce the silver sulphide 
produced by the toning process. This again is not a very desirable 
method, since it is almost impossible to carry out partial bleaching 
proportionately throughout the image. 

^ Another method is to sulphide the image directly by means of 
liver of sulphur, this process having the advantage of coming to a 
stop before the whole of the black silver image has been converted 
into sulphide. Papers, however, differ considerably as regards 
their suitability for this method. 

Another plan is to blCach completely but to sulphide partially, 
connpleting the treatment of the bleached image with a developer 
which reconverts into black deposit the bleached imago left un- 
affected , by the sulphide bkth. Here again it is almost impossible 
to atop the sulphiding action at the required point, and though 
other workers have recommended the use of a mixed bath of 
sulphide and developer, the process has not been adopted at all 
generally. 

A method which on general grounds appears to be better than any 
of these is to bleach the image fully, to develop partially, and 
then to sulphide the remaining silver salt (bleached image). This 
process has the advantage that development can be regulated to a 
nicety, and the tone is under control according to the degree to 
which the dey^opnient is taken before applying the sulphide bath. 
This control is exercised by rendering the cTcvmoper slow in action 
simply by diluting it with water or by restraining it considerably 
wdtb ptnoindde. It 'is usiiially founid that this motlwxi, wliioli) thM 
described dm the preceding paragraph for K.<»dura pa^)er, tends ito 
yaefld ireeulte poeiscsslmg mther imoire pluck and contrast than those 
obtained by the regular process of bleaching and sulphiding.*— 
** B.J.r* April 14, 1916, p. 218. f . 

Properties of Bleaching SoluUons . — A isolution which bleaches 
the silver image on a negative or print is necessarily an oxidising 
substance. The various bleaching baths which can be employed 
in the toning of prints and intensification of negatives, etc., differ 
according to the oxidising substance employed, this difference 
bingeing largely on the nature of the silver compound produced by 
the ^tton of the oxidising substance upon the silver image. Some 
oxidising agents produce a soluble compound, and therefore require 
to be used in admixture with plenty of bromide. The soluble com- 
pound is then immediately converted into insoluble silver bromide 
before^ it has had time to diffuse away from the image. Two 
bleaching agents which produce such soluble silver compounds are 
* chroQUe acid, (whieh converts the image into silver chromate, whicli 
is soluble in the chromic acid solution) and ammonium persulphate, 
which* produces soluble silver sulphate. 

* On the other hand, potassium ferricyanide produces the insoluble' 
^i^verjerri^anido, and thus can be us^ alone as a bleaching agent. 
Tt ' cah- be mllowed by a solution of potassium bromide, but it Is 
.batiet to use .the two in . the one solution for the reason th^ 
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fcpricyanid© alone is very much slower in ^tion, owina to the fact 
that silver ferrocvanide in a moist state is. a very glutinous sub^ 
stanoe wlhich is aumoat imipermeaible by solutions. Thus the upper 
layer of silver ferrocyanide which is formed opp^es the further action, 
of the ferricyanide, but in the case of a ferricyanide-bromide bath 
the silver is converted into silver bromide^ and the action therefore 
goes on more quickly. Also for reasons which are not clearly under- 
stood the tone of prints bleached in the mixture is usu^^y better 
than that of those toned in a plain solution of ferricyanide. 

Bleachers differ not only as regards their speed, but as regards 
the susceptibility of the bleached image to re-development without 
exposure to light. A bleached image consisting of pure silver 
bromide is undevelopable unless exposed to light. The only 
bleachers which yield an image ^ this kind are solutions of bromine 
and chlorine. Bleached images produced with ferricyanide and 
bromide can be redeveloped without exposure, and so can those 
obtained with a mixture of chromic acid and bromide or potassium 
bichromate and hydrochloric acid. These do contain a little free 
bromine and chlorine respectively, but nevertheless can be developed 
without further exposure. 

A solution of ferric chlorkle (perchloride of iron) yields a bleached 
image consisting of silver chloride, containing traces of iron com- 
pounds. Also copper bromide and copper ohloride are bleachers, 
yielding respectively silver bromide and silver chloride with traces 
(apparently) of copper. As a rule, bleached images 'consisting of 
silver chloride can be ‘‘iirinted out” by exposure to strong light 
yielding tones which are\ery suitable for lantern transparencies. 

A bleached image consisting of silver chlortde can be readily con- 
verted into one of bromide or iodide by immersion in potass bromide 
^or iodide solution. Similarly, a bromide ima^o can be converted 
into one of iodide by treating with potassium iodide, but an' iodide 
image cannot be converted into bromide or chloride, nor a bromide 
image into one of chloride, by similar means. Moreover, the con- 
version of a chloride image into one of bromide or iodide, or of a 
bromide imago into one of iodide is never quite complete: there 
always remains a little of the original silver compound (chloride or 
bromide) of which the image consisted at the start. The difference 
is not usually sufficient to affect the result of redevelopment or 
application of a sulpliido bath, although it does effect the result 
of “printing out.” — Oct. 22, 1915, p. 682. 

U. K. Crowther, in reference to the above, points out with the 
exception of tlie ferricyanide-bromide bleacher and possibly also 
the iodine bleacher, all those just referred to exert a distinct 
action upon the gelatine. Bichromate and persulphate exert a 
tanning action, and hence in the use of a bichromate bleacher 
complete removal of the bichromate is of importance. If not 
removed, traces of bichromate are liable to exert an oxidising 
action on the sulphide used for sepia toning, producing 'a certain 
amount of hypo which is a solvent of the bleached image, and 
thus leads to destruction of the lighter tones as also to tinpleasant 
colour and dichroic deposit or sheen in the finished prints. 
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He has fqond that the ferricyanide-bromide bleaching bath 
may, be revivified by adding about 10 graina of potass, bichromate 
to every 20 ossa, of ibleacher vv'hich is burning exhausited ae ifiiown 
by its slow bleaching action. When addition of the bichromate 
ceases to produce any noticeable quickening of the bleacher, it 
is an indication that more bromide is required.— “ B.J./’ Oct. 29, 
1915, p. 709. 

J- Goulding mentions that sodium hydrosulphite (NaHSOa) will 
re-develop an iodide image after exposure to light. Daylight is 
; best for this exposure, but prints have been succeastully re- 
developed after a short exposure to incandescent gaslight. The 
hydrosulphite, however, is not a pleasant re* developer owing to 
its pungent odour. — ** B.J.,’* Nov. 5, 1915, p. 726. 

2*he Quiiione Bleacher. — J. Goulding contributes some notes on 
th^ properties and use of quinone in admixture with bromide or 
an acid as a bleacher for negatives or prints. 

A solution of quinone, in conjunction with, say, potass, bromide, 
acts upon the image on plate or print in the direction of altering 
the colour from the original black, through purplish-brown tones 
to a point of equilibrium where the result is a .reddish, flesh- 
coloured image, muddy and thickened in appearance when 
examined by transmitted light. The image is, however, quite sub- 
stantial, and is not ** bleached out ” as usually understood. It is 
open to after-treatment by re-development, by ammonia,' by sul- 
phites, or it may be sulphided, with varying results, which need 
not be dwelt upon hq^e beyond the remark that the final colour 
after sulphiding is never quite so warm or fiery as when a fully 
bleached out image is treated. This is sometimes au advantage. 

If quinone is used with an alkaline chloride the silver image is 
attacked much more slowly, and in some cases there is no visible 
change, although if a sulphide solution is then applied the colour 
will usually tend towards a warm black, indicating that there has 
been a certain effect. 

If potass, iodide is substituted for the bromide the action 
becomes more energetic and goes further, although even yet the 
^ point of equilibrium stops short of bleaching out. 

But if, in place of tne haloid salts, we use quinone in acid 
solution we have definite bleachers. With hydrochloric acid we 
get a clean chloride image readily amenable to any of the usual ' 
methods of after-treatment. As might be expected, there is some- 
times a tendency to lose detail in the high-lights. On occasion 
this tendency may, of course, be made use of. 

Quinone and hydrobromic acid act in a most satisfactory manner, 
and give a stainless, bleached-out bromide image which can be 
further treated in any way according to the result desired. Re- 
developed, there is no intensification, but the colour of the image 
is generally improved in quality. Obviously there has been no 
addition of metal other than silver to the image. 

Sent out by the Luipiere firm as their “ Quinochrome ” toner, 
the quinone substance is in the form of a yellow impalpable 



powder, which is repellent of water, and obstinately ' lnsis|to 
floating on the surface of the liquid. An eas^ way of bringing; it 
into . 8<nution is first to moisten the powder with a small quantity 
of acetone. Quinone also occurs in small yellow brystals, which 
are easier to deal with. The solutions m^e up with alkali haloid 
salts do not keep well. The chloride mixture is worst, aori the 
iodide the best, in tliis respect. The acid solutions keep much 
better; they darken to -a deep port wine colour, but remain clear, 
and may often be used some days after mixing. It is, how- 
ever, best to keep quinone in 10 per cent. ‘ solution in acetone, 
which keeps indefinitely. By taking from this a few drops to each 
ounce of water, and adding }3olas8. bromide or potass. . iodide from 
10 per cent, solutions, or hydrochloric or hydrobromic acid from 
the stock bottles, any solution to mee^ the requirements of the 
moment may be made up at once. 

The advantages of quinone lie in its adaptability and the readi- 
ness with which it may be used in different ways, and more 
especially in the fact that, notwithstanding tlie tanning action on 
the gelatine, which is perhaps even more pronolineed than with 
the bichromate or persul})hato solutions, there is complete freedom 
from any tendency to stain, a consideration of value in dealing 
with such work as lantern slides. Against quinone is the high 
price; at present, owing to the war, it is practically unobtainable. 
— Nov. 5, 1915, p. 726. 


The Carbon Process. 

Varnished Carbon Pn/?j^5.-~An old method of protecting carbon 
prints to a degree which renders them as durable as japanned 
goods and. practically as permanent as fired enamels is as follows : — 
The carbon print is first mounted with glue upon a wooden panel 
or transferred directly to the surface of the wood. It is treated 
with a thill coating of clpome alum gelatine to fill any breaks in 
the surface. When dry it is taken into a warm room and given 
a coat of the be.st pale copal varnish. When quite dry and hard 
a second and third coating are given, each taking quite throe days 
to dry. When thoroughly hard, the surface is rubbed down until 
quite even and free from brush marks, etc., with wet pumice 
powder applied with a cork rubber. Two more coats of vaxnish, 
followed by another rubbing down, should leave a perfectly eVett 
surface, which has to be polished to a mirror-like surface with 
rotten-stone and oil.~-“ R.J./’ Jan. 14, 1916, p. 18. 

The Bromoil Process. 

Soaping Bromoils for Jnl ing Experientia recommends 

as a certain means of giving the bleached surface of the. 
print just the proper attraction for the ink the rubbiflg ojf /tfei 
. surface of the print with a lather of soap. The print ui plac^/ 
■ in a dish of water at about 70® F. A bar of ordiiiaty Piimrott 
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Wusehald soap is rubbed on the hands so as to get a good lather^ 
and this is then rubbed weU on to the surface of the print while 
it is soaking in the water at 70^ F. A final wash is given at the 
same temperature, and the print may be placed on the base {or 
pigmenting. It is surface dried, and will ink up readily, no matter 
what dev^oper has been used. — “ Phot.,** Jan. 11, 1916, p. 23. 


Controlled BTomoit-TransfeT. — J, H. Goatsworth has given work- 
ing details of the procedure which he adopts in working the 
.^itimoil-transfer process so as to control the transference of the 
pigment from the inked bromide to the transfer paper. Broadly, 
his method consists in first tracing upon the back of the bromide 
print the outlines of the subject, these latter serving as a guide 
when applying pressure to the pigmented print when the surface 
the latter is laid upon the transfer paper. The outline is 
easily traced on the back of the bromide print by laying the print 
against a window-pane, when the subject can be sufficiently seen 
on the back to allow of its general shape and masses being pencilled 
in. 

In order that the process shall be successful it is necessary to 
take certain precautions to secure the correct degree of swelling 
of the gelatine coating of the bleached print. Using the Sinclair 
bleacher' at the normal temperature, the print is next washed in 
several changes of water, then left in a dish of water to swell. 

It . need not be fixed, but is next placed in wanil water until a 
sufficient degree of relief is seen to be obtained as can best be 
judged by the line separating the image from its white margin. 
For inking, the medium used for softening the pigment should 
be one of the slow-drying variety, sucli as that sold by Sinclair 
for Bromoil, and inking should be done as quickly as possible. 

The print is prepared for the special localised form of transfer 
as follows : — It is first laid on a piece of clean glass and trimmed 
down to size. Pencil lines should have been drawn on the oziigihal 
bromide to serve as a guide for trimming. It is then lifted up 
with a clean palette knife and laid face up on thick blotting-paper. 
Tha dry transfer paper is placed on it and gently pressed down 
to ensure a perfect contact all over. The whole packet is then 
reversed (so that the blotting-paper comes uppermost) and placed 
on a piece of smooth card, or better still, on a wooden drawing- 
board, the surface of which must be perfectly even. The blotting- 
paper is now removed and replaced by a sheet of strong tracing 
pfiper,,that should be transparent enough to let the pencil outline 
of the image, drawn on the back of the print, appear clearly 
through it. On the top edge of the tracing paper — ^but at some 
distance from the pigmented bromide — is placed^ a heavy weight 
of fipme aort^ such as a large book, to prevent any possible slipping 
of one paper on, the other. Now comes the transference of the 
to the paper, which is done by using any tool without 
«har]^‘edgeB.r‘A very suitable instrument is the small boxwood 
** busier ** uted by sculptors for plaster modelling. Guided by 
t|te. tracing ou the back of the pnnt^ f,he “boaster** is rubbed 
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vigorously on the tracing paper. The pressure must be heavier 
in the shadow parts, in order to get plenty of ink on to the 
transfer paper. Sketw effects can be produced on portrait pictures 
by this means, the progress of the work being readily examined 
by lifting up one corner of the tracing and bromide paper, whilst 
holding down the opposite side of the latter to maintain it in 
register with the transfer paper.— A.P.,’* Nov. 29, 1915, p. 431. 

Rollers for Piqmenting . — A German worker, Wurm-Reitmayer, 
has j[iven the following method for making rollers for the purpose 
of inking up oil* or Bromoil prints : — 

A glue roller of the required size should be purchased and also 
some furniture plush with as long hair and of as ^ood as possible 
quality. To prevent the hair or threads from coming loose, make . 
a solution of 

Orange shellac 70to75gms.* 

Alcohol 100 c.c.B. 

by gently warming. Paint this on the back of the plush with a 
round, stiff, hoghair brush, using the solution freely but not so 
that it will penetrate through; hang up to dry for twenty-four 
hours. The roller should be removed from the handle and should 
be wrapped round with felt of from 3 to 6 mm. thickness, taking 
care to avoid wrinkles. Over this should be stretched some stout 
paper which has been soaked in water. When dry the paper 
should be painted over with fish-glue and the felt, cut into Wood 
strips, wound spirally round tlie glued paper, taking care that the 
edges meet and do not overlap. In about twenty-four hours the 
roller will be dry and ready for use. — “ Atelier,'* 1915, p. 90, 
(from ** Wilson’s Feb., 1916, p. 79. 

Iron Printing Processes. 

(Other than platinum,) 

Kallitype ProceMs. — N. C. Hawks, a veteran worker of the Kalli- 
type process in the United States, recommends the following sensi- ' 


tiser : — 

Water 4 ozs. 

Ferric oxalate 400 gra. 

Potassium oxalate 100 grs. 

Silver nitrate 100 grs. ' 


This should be filtered through fine linen and spread with a 
Blanchard brush. 

The water must be free from chlorides (e.g., common salt). The 
amount of oxalate of potassium and nitrate of silver may be reduced 
to 90 igraine ea<!ih 2 but equal amounts dhould be used. 

The developer is compounded as follows : — 


Water (hot) 18 ozs. 

Borax (powdered) 1 oz. 

Sodium tartrate IJ oz. 


Dissolve the borax first, And when the solution is partially coolecf , 
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^dd the tartrate of aoda. ttochelle salts may be substituted for tbe 
'latter if desired. To use, take 4 ozs. of the above and add one-iialf ' 
drachm of a 2 per cent, solution of bichromate of potassium. While 
the above gives a rich, velvety-black, the tone may be made warmer, 
through afi the shades of brown, by simply reducing the quantity 
of borax used ; the less borax, the lighter brown. 

Printing is the most difficult part of the proce<;s, but is easily 
acquired by a little practice. Expose to direct sunlight, and, as 
soon as the outlines only of the shadows are visible, the print is 
ready for development. 

Development — The best way is to use two trays of developer — 
No. 1 to contain the normal amount of restrainer, viz., one-half 
drachm bichromate solution to 4 ozs. of developer No. 2 to have 
but two or three drops to 4 ozs. of developer. After exposure, place 
the print in No. 1 for three seconds only, watching closely to see if 
the half-tones come up properly. If they do, leave the print in the 
INo. 1 tray, rocking gently till image is fully out. If not, and the 
print shows too much contrast, transfer it as quickly as possible to 
No. 2, which will bring up the half-tones and detail. Just as soon 
as these are fully up, place the print back in No. 1 and leave it there 
for five minutes to clear the whites. 

After prints are fully developed, rinse them two minutes and 
piiaoe dn : — water, 32 ozs. ; stronger ammondia, 2 drachms, for ton 
minuteo. Wihen miany primits aire to be fixed, it is we'll to change 
oocasdonaldy from the old bath to a fresh one. 

After fixing, wash the prints in five or six changes of water, and 
then dry between blotters in the usual way. 

The prints can be mounted either wet or dry, as they remain flat 
after drying and will not curl. 

To convert a Kallitype into a pure platinum, develop in the usual 
way, and then, after washing about half a minute in clear water. 


immerse in the following bath: — 

Water 36 ozs. 

Chloroplatinite of potassium 15 grs. 

Common salt 160 grs. 

Citric acid 150 grs. 


Book the tray until the proper platinum tone is obtained. Then 
rinse well and fix ten minutes in : — ^Water, 32 ozs. ; stronger 
aonznioniia, 3 drachms, then wiaeihing as usual. 

Causes of Failures and their Remedies. W'eak prints, under- 
exposed ; print a few seconds longer Bronzed prints, ovcTrexposed ; 
the platinum bath will correct this. Too dark prints, over-exposed ; 
tone in the platinum bath. Impure whites, insufficient restrainer; 
add more. — ‘’Cam. Craft,*’ July, 1916, p. 263; “ B.J.,’* July 28, 
1916, p. 415. 

SovM^rmde Ferricyanide . — ^Ihe United States Department of 
Agriculture, as the result of the greatly increased price of ferri- 
cyanide, has worked out and described in detail .a method of pro- 
ducing a solution of ferricyanide suitable for the manufacture of 
blue-print paper. Chlorine gas from a cylinder is passed through 
a solution of potassium ferrocyanide l>3o lbs., dissolved in about 
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2^ quarts of distilled -water. The sas is passed for some time after 
the colour has -darkened considerably, after which it is necessary to 
draw off small portions of the liquor and test with ferric chloride. 
As long nis la tolue preciipdtate is pirodiuced, treatment wiltih the giaa 
must bo continued. The product is 1 lb. of potassium ferricyanide, 
about i lb. of chlorine being required. — “ JB.J.,*’ May 12, l&lb, 

p. 281. 

Trimmins:, Mountin^f, and Framing Prints. 

Cutting PriTits fo PJxoct Size with a Trimming Desk. — G. Wilson 
describes a system ■i:)f marking prints in order to secure uniformity 
in the size of the piiiits and the placing of the subject upon eacn 
when using one of the desk trimmers. The system consists in the 
use of a sheet of, preferably, celluloid marked with a series of 
rectangles representing various desired sizes of the trimmed prints* 
Althou^ celluloid is the best material, opaque sheets such as card* 



board, millboard, or fret- wood can be used, though with less advan- 
tage since the picture cannot be fully seen when laying the board 
upon the piint. 

In the <ase of a celluloid sheet a minute hole is pricked a little 
way from each corner of each roctangular mark, as shown in Fig. 1. 
In tho case of a cardboard sheet a strictly rectangular aperture is 
cut as shown in Fig. 2. 

In -use, the celluloid sheet is laid on the print and adjusted in 
position so that the picture (M)mes as it is required within one or 
other of the rectangular spaces. The print is then quicldy given, 
eight fine marks with a pin or a fine-pointed pencil passed through 
the eigh^t holes. ' The object of having the holes not at the cornersi 
but a little way from each is to avoid trimming off the mark oa 
the print when making a cut with the trimming desk. 

In the case of the opaque mask {Fig. 2) tho marl^ are made with 
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a few touches of a finely pointed pencil at points sucii as 0, P, Q, 
and A, not at M or N, which are included in the drawinu only .o 
show the wrong position the marking. When marked in this ' 
way the prints can be quickly and accurately trimmed with any 
pattern of the guillotine trimmer. — Feb. 18, 1916, p. 106, ^ 

DoMt-Simd Work in Dry-MontUmg.^ — F. J. Wadey recom- ' 
mends the following procedure for getting through double the 
normal amount of work in the use of a dry-mounting machine:-^ 

Two pieces of blotting-paper, preferably Robosal, are required 
and a piece of the thinnest cardboard, the same size as the zinc^ 
plates. It is advisable to dry each piece of Robosal separately 
and then together by ^placing them in the machine and screwing 
the press down as tightly as possible. 

TTpon withdrawal, wipe the moisture off the plates with a dry 
cloth to avoid risk of the prints sticking. Then place one piece 
of Robosal on the plate, and on this (say the plates arc about 
15 X 12 size) place, according to the size of the mounts, two or 
three cabinets, or their equivalent, face down, covering tliem with 
n piece of cardboard, and laying on this, say, a whole-plate or four 
C.d.V. prints. The second piece of Robosal is placed on top, and 
then the other plate, the whole being inserted in the machine 
and the press screwed down in the usual way. 

The bench being raised to the opening of the machine, or some 
kind of a raised platform devised, the plates are drawn out and, 
with a firm grip at the bottom end, are turned completely over, 
re-inserted in the machine, and the press screwed down again. 
When withdrawn it will be found that all the prints have stuck 
as in the ordinary way. Some may, perhaps, find it difficult to 
turn the plates over without the prints falling out, but after % 
few turns there should be no difficulty. 

Another advantage is that all prints, irrespective of size, shape, 
and thickness of the mount, can be mounted at once, providing 
that no two or more mounts of unequal thickness are placed on 
one side of tlie cardboard. — “ B.J.,*' Nov. 12, 1915, p. 737. 

ShtiUac Mountimt, — iC. N. Perez has patented a cream, or paste, 
which can be applied to the backs of photographs in order to form 
an adhesive coating, or may be applied to paper in order to supply 
an adhesive tissue. Such a cream, to be prepared cold, is as 


follows : — 

Water 1,000 c.c.s. 

White gum lac 440 gms. 

Borax 80 gms. 

Soda carbonate, cryst 20 gms. 

Glycerine 150 gms. 

Formaldehyde 10 c.c.s. 


If to be prepared hot, only 400 gms. of gum lac would be used. 
The formaldehyde is used only as an antiseptic; phenol, salicylic 
acid, etc., may be used in place of it. 

In preparing the mixture, either hot or cold, the borax, soda 
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carbonate, glycerine, and formaldehyde are first dissolved in. the 
water (in the order named) at about 105 deg. F.> and the gum 
lac finally stirred in. If to be prepared cold, the receptacle is 
closed ; and the idase stirred every four hours until complete solu- 
tion has taken place — as a rule, in fifty to seventy hours, or sooner 
if the temperature is raised to about 90 deg. F. If made in the 
hot way, the receptacle is heated over a water-bath, and stirred 
continuously until dissolved, which will be in about half an hour. 

. The heat is then withdrawn, and the mixture stirred until cool. 
For the preparation of shcllac-coated paper, to be used in the 


dry-mounting press, a formula is : — 

Water 1,000 c.c.s. 

Borax, powdered a 60 grms. 

White gum lac 410 gms. 

Soda carbonate, cryst 20 gms. 

Glycerine 100 gms. 


This is prepared by the cold method already described. — ^Eng. Pat., 
No. 9,664, 1915. “ Sept. 22, 1916, p. 521. 

Dry-Mounting Panoram Prints , — When mounting prints of a 
subject which has been photographed in sections, very careful 
trimming and mounting arc required in order that the joins should 
show as little as possible in the finished print.- Even when employ- 
ing the dry-mounting process there is a slight shrinking, quite 
enough to show a thin line of mount between the prints. This un- 
sightly effect may be avoided as follows 

The prints arc first slightly warmed to shrink them as much as 
possible, then tissued, and the print at the left-hand end of the set 
then taken in hand. EVom this a strip is trimmed from the right- 
hand end side at right angles to the horizon, if the picture contains 
one, or parallel with any upright lines, if it is an architectural 
subject. This print is then adjusted on to the next one, so that the 
subject appears properly joined up (if there is a horizon it must 
continue in the .same straight line), and the second print is trimmed 
close up to the first with a knife and steel straight-edge. It helps 
to get a close join if both prints are cut through together at this 
stage. The remaining prints of the set are then matched in the 
same manner, but only sides which come against other prints are 
trimmed now, the other sides being left till later. 

The next thing is to take piece of thin, tough paper a little 
larger than the complete set will be, and very slightly damp it by 
holding it in the steam from a kettle of boiling water. The object 
of this is to expand it slightly, and although too much moisture will 
rujn the print, the amount actually required is infinitesimal. The 
prints are then attached to this sheet with the mounting iron in the 
usual way, taking care to butt each one close up to the next, and 
fitting the detail correctly. The whole is then given a good pressure 
in the mounter, and on removal it will be found that joins are 
■scarcely visible, the slight contraction caused by the damp paper 
(JrTing having drawn all the prints tightly together. The whole 
•set wn then be treated as an ordinary print as regards the remainder 
^ the trimming and mounting process. The top and bottom 'w,iO . 
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nattorally show a much neater finish than they would if trimmed 
separately on each section. 

When the sets are of large ^ze, and contain much detail, it is 
sometimes possible to cut round some of the outlines so as to dove- 
tail, each print into the next, but this is only really practicable in 
the .case of buildings with straight sharp lines, and where there is 
plenty of overlap.— “ B. J.,’* April 28, 1^6, p. 256. 


Passe-Partout Framing , — ^In a demonstration before the Boyal 
Photographic Society, M. Fraser Black explained the methods 
which he followed in framing prints in the passe-partout style. As 
regards mounting prints to be framed in this way, his custom was 
to attach the print to the mount by means of a dab of mountant 
in the centre of the top ed^e. There was no necessity to mount 
the print all over, since its contact and position were perfectly 
preserved by the glass and the backing board. 

^e best material for the' backing board is millboard. It is of 
hard and thick substance, and, unlike cheaper material, such as 
strawboard, is without effect on the colour of the mount. Other 
'materials, owins to the ammonia contained in them, are liable 
to affect the colour of. art mounts. 


After trying many makes of binding strip for holding the glass 
and backing-board together, Mr. Black found it best to make 
his own strips out of thin, tough mounting paper, using strips of 
width considerably greater than those which were usually sold for 
the purpose. It is best to cut the strips about 2 ins. in width. 
The next step is then to decide what width of strip is to show 
on the face of the glass. This width — for example, | of an inch 
for a glass of about 12 by 10 size — is then carefully measured off 
at both ends of the strip and a heavy rule (straight-edge) placed 
. against the marks. Then, with an old paper-knife, which has been 
filed down so that it makes a mark on the paper but does not 
cut the latter, the paper is pushed up all along the straight-edgQ 
so as to form an upright strip of § width. This requires to be 
done gently; the paper must not be rubbed, otherwise it is liable 
to become glossy. This having been done, the straight-edge is 
lifted off and the paper bent fairly flat along the fold. The 
strip is now ready for attachment to the glass and backing-board. 

The adhesivo found best for this purpose is Higgin*s “ Vege- 
table Glue.’V It will stick paper on to glass or metal with such 
firmness that it will never leave the glass unless soaked off. 

In attaching the strip the glue is first applied all the way along 
with an ordinary mounting brush. The folded edgq of the strip 
is then laid against the edge of the glass, rubbed down gently, and 
the other part brought over to the back, taking care not to pull 
it too hard, but to keep it fairly taut. One strip having been 
attached in this way, that on the opposite side is^ secured in the 
same manner. If any mountant gets on to the front of the binding 
strip, the best plan is to lick it off ; the mountant is not unpleasant 
tor the tongue, and the surface of the paper is -not injured. 

The' next stage -is to put on the two ^remaining strips and to 
x^eat joins at t]ie cofner^, ^{r. Black preferred tg >vpi4 the 
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slightly ugly effect of pasting down one strip upon another at 
the corners. Instead, it is better to hold up the strip at the 
corner, to make a diagonal mark with a fine pencil, and then 
to cut ofE the binding strip so that they fit the marks, using a 
very sharp mount-cutter’s knife. 

Fqr supporting the finished passe-partouts it is better to fix' 
loc^js of linen tape to the back of the backing board, allowing a 
sufficient length ft)r hanging, folding the tape in the middle and 
binding it down at both ends with strips of mount paper pasted 
on the back of tho board with the vegetable glue. Air. Black also 
showed the somewlnit more elaborate frame effects which he ob- 
tained by sticking down gilt binding material to the paper edging 
on the glass side of the pasee par tout. — “Phot. Journ.,” April, 
1916, p. 129; Alarch 10, 19f6, p. 143. 

('harronl Polish jor Fiam€s.- -X black surface whicih li's ‘^rery 
effective fm* frames is that known 'in the cabiinet trade as “ nharcoail 
polish,” and ii3(*id only for the best cab>ine*t w'’ork, since comsideraible 
time and caio are rtviuired, ailtluoiigli the materiaAs for the process' 
are cbtvi]). 

The wood should he close grained and finished off quite smooth, 
and be perfectly clean. 

Two solutions are rcvpiired — 


A. — Camphor ^ oz. 

Water 1 pint 

B. — Sulphate of iron 1 oz. 

Nutgall 1 oz. 

Water 1 pint 


First apply a coat of the camphor solution A., and, while still 
warm, follow up with a coat of solution B. The two solutions will 
combine and penetrate the pores of the wood, resulting in an in- 
delible stain. 

When the wood is (]uite dry, go over the surface with a very 
stiff brush ; the brushes used by polishers in the trade are made 
of very hard couch grass. It will then be ready to receive the 
charco.il. 

Apply powdered willow charcoal, or, in fact, any light charcoal > 
that is free from grit ; stick charcoal may be used on flat surfaces, 
where it is convenient, rubbing it in evenly and thoroughly. 

Next take^ a soft flannel rag and soak it well in linseed oil, 
adding sufficient turpentine to make it work freely ; squeeze it out 
firmly, and go over the whole surface, rubbing evenly. Repeat 
this several times until the charcoal powder and the oil have pene- 
trated the wood and the desired finish has been obtained. — “ A.P.,** 
Nov. 22, 1915, p. 416. 


Enlarg^inji:. 

Avoidinq Grain in Enlargements from Covy Negatives. — F. A. 
Sinclair finds that in enlarging from a copy negative (of an 
original on vough-surface paper) on to broipide paper upon n 



AKt> tH0t6CsAPtt£B*S SAity CbMPAKtON. 3$3 

^considerable^ scale better results are obtained, as regards absence 
of grain, by making a quite small copy negative. It is assumed 
that if this is done the grains of the rough paper of the original 
blend together in the small copy negative and yield a smooth 
surface in the enlargement. — “B.J.,** July 7, 1915, p. 387. 

Size Indicator for the Enlarging Easel. — C. Hague describes a 
fitment for the enlarging easel for the purpose of sizing up the 
dimensions of the projected negative image, whilst avoiding the 
tedious use of a graduated rule and the error liable to be made 



in the "dim illumination of the enlarging room. A piece of card- 
board, preferably white, is cut, and a design drawn on it as 
shown in the diagram, using a sharp -pointed pencil. The card 
should first be trimmed square (to right-angles), then a line a b 
drawn about 1 in. from the bottom of the card and parallel 
thereto. Next are laid off distances each of half an inch at the points 
r, c, d, c, etc., the same thing is done on the bottom at the points, 
/, g h, etc., and then lines are drawn from r to h, d io f, e to g, 
and so on. The figure having been pencilled in in this way, the' 
■blank squares which are formed are filled in with ink; a similar 
construction is followed, along the side of the card, as shown in 
the upper right-hand portion of the diagram, making the points 
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at m and n, a certain nun)||er of inches from the corner :k. Tl^en # 
one square is drawn in the corner A? and all the lines erai^ except 
the black squares^ and the scale is ready to use. 

"The card is used as follows : — Assuming that the focussed image 
on the easel covers the space w, x, k, y, the comer k of the/ 
card is placed on the comer of the image, the edge of the card 
coinciding with the edge of the image. Then, hy counting the 
poipta of double square (as m to o) as 1 in. and the points of 
single square (as n to «) as half an inch, one can read at once the 
distance from k io x. 

Thus, if the points 7n and n have been made, say> 7 ins. and the 
points c and g 5 ins. from the corner k, the edge li; x of /the 
image is 9i ins. from k, and the edge w y 1 ins. from.^. 

The square k in the corner is for the purpose of> enabling the 
w*orker to tell easily when the measuring card begins to overlap 
the image. When the held of light begins to cut off the 'corner of 
the little black square, it is known at once that the card has been 
placed off the field, and in practical work the card will be found 
to avoid a very great deal of eye-strain. — “Amer. Phot.,** April, 
1916, p. 209. 

Vertical JSvlarging A'jtparatus, — Dr. H.^D'Arcy Power has 
described an improved form of the vertical enlarger (“B.J.A.,** 
1910, p. 683), designed by him some years' ago. The new model 
uses artificial light (from metal-hlament lamps) instead of day- 
light, and a lens of comparatively short focus for the purpose of 
avoiding undue height of the enlarger. The 'apparatus as described 
serves to enlarge from li to 7 times (linear), and may equally 
bemused for reducing from 2-3rds to l-7th scale. It can alro be 
employed for the direct photography of small objects, such as coins, 
medals, geological specimens, etc. If of the size convenient for 
average W'ork, namely, to enlarge up to 16 by 20 ins., the floor 
space occupied is 18 by 22 ins., and the height of the apparatus , 

, 6 ft. 

The enlarger consists of an upper chamber containing the lamps 
and a shelf, the latter to hold the negative when enlarging, or the U 
sensitive plate when reducing. Below ^ this is a second shelf with , 
a lens fitted in the middle. From the level of this second s^lf, 
to the top of the apparatus a door is provided fitting light-tignt 
to the front. The space below is proviaed with 48 grooves 1 inch ' 
apart, allowing of a movable shelf being placed at practically any ' 
required height by sliding it into a particular pair of grooves. 

In the construction of the enlarger i-irich boarding lined with 
brown building paper, carefully glued down, makes a light-tight a 
job of the upper part. Particular care requires to be given to the 
. par^lelism and level of the grooves in the lower part as also to' ' 
the perfect levelling of the two shelves in the upper section, sincei - 
/ the sharpness of the enlargement throughout their area depends oik , 
this. ^ '‘\'f 

The illumination consists of four 100-watt concentrated filament 
nitrogen bulbs arranged on a square frame as shown. For the 
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placed the other way up in one tfe upper poftcB7and 'IS riid? 
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being eucli that a quarter-plate negative illumination 
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The lens, fitted to its shelf, is arranged at such a distiance below' 
the negative that an enlargement to the largest possible degree, is 
in sharp focus on a piece of white paper placed on the lower shelf 
of the under compartment. For enlargements of lesser degree the 
lens requires to be further away from the negative, which adjust- 
ment is made by the use of a series of five rings or collars of 
different lengths, namely, i, i, if 1 inch. These screw to 
one another, making a total length of 2| ins. ; used separately or 
in combination they provide for twenty-one different focal extensions. 
Each ring is marked with its length, and it is a simple matter to 
find by trial the length required for a given degree of enlarge- 
ment or reduction, this lengtli being then embodied in a table con- 
taining filso the nurnhor of the shelf •where the bromide paper 
requires to be in enlarging or the original when copying. Such a 
table is the following : — 

In enlarging, tlio lamps, on their shelf, are placed as already 
stated, in the upper compartment, the degree of enlargement 
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decided on, and the lens collars and the shelf in the lower part 
placed in accordance with the table. For copying opaque originals 
the lamp shelf is placed in one or other of the grooves immediately 
below the lens, the other adjustments being the same as for en- 
larging, except, of cour.se, that the original is laid on ,the shelf 
in the lower part and the sensitive plate placed film down on the 
negative shelf. A second socket is fitted to the apparatus in order 
to allow of the connection of the lamps when in this position. For 
the copying of transparencies, the lamps are placed in one of the 
lower grooves of the lower part; the other adjustments are the 
same. — “ Cam. Craft,” May, 1916, p. 177,” B.J.,” June 9, 1916, 
p. 328. 

R. Gaillard has described an enlarger of the vertical type, 
designed to be a fixture, attached to the wall of a '•oom. Two long 
•uprights, each 3 inches in width and 1 inch in thickness, were 
nailed to the wall at a distance of 12 inches apart, centre from 
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centre. A pair o| 12-inch 
shelf brackets were screwed 
to these uprights to form 
the support of the camera, 
condenser, and light-box. 
Details of the method of 
fitting the camera will be 
seen from Fig. 1. 

' The chief difficulty was 
a simple method of provid- 
ing a vertically sliding 
shelf for the sensitive paper. 
Th) plan finally adopted 
was as follows : — Between 
the pair of uprights already 
mentioned another was 
placed about 4 inches wide, 
with its centre exactly be- 
neath the camera lens, 
first placing in position a 
|-inch bolt, so located as 
to allow an up-and-down 
motion of bromide board 
of about 1 ft., this distance 
giving from to 2} 
diameters enlargement. 
Another pair of shelf 
brackets was necessary for 
the sliding shelf, the same 
being screwed on upright 
side to a board about 
( Continued mi next 'pa^e.) 


Fig. X. 

A— Babbeted cleats to hold 
negative glasses fastened 
under lower part of con- 
densers. 

B-B— Condensers. 

U — Ordinary fluted glass light 
reflector. 

D^Ligbt stop to extend Into 
camera. 

E— Thin boards fastened to 
bottom of box to flt camera 
back ; cleats under the same 
hold camera In place. 

F->100-watt nitro lamp. 
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12 inchBa wide and 16 inches long, this board having a slot fdnch 
wide and 12 inches long down its centre, through which the bolt 
on stationary upright worked. A bromide board was screwed to 
the shelf brackets. A pair of wooden cleats was then fMtened to 
the rear side of the sliding shelf, fitting snugly on each side of. ^e- 
stationary upright, these cleats preventing the shelf from getting 
off a horizontal, and keeping it exactly in the plane of the negative 
and lens. A thumb nut screwed up on the bolt then held the 
sliding shelf in whatever position desired. ■ 

In actual practice it was found that 2^ x 3i negative!^ will^ 



Fig. 2. 


DETAILS OF SLIDING SHELF. 


A— Upright board with up and down slot in centre for bolt. 

B*B— Piiir of shelf brackets fastened to A. 

C — Bolt so placed in upright E as to allow necessary up and down movement 
of A. 

D-D— Cleats nailed to A to niako good sliding fit on E and keep bromide board 


horizontal. ^ , 

E—Upright from floor long enough for necessary movement of shelf, 
linos show b omidc board in place. 


Dotted 


hardly stand more than 2^ times enlargei^ent (diameters), and v 
accordingly the shelf was kept at one position, and the' lens the 
same all the time,, so that to make an enlargement it was only -.J; 
necessary to place negative and bromide in position and make the . 
exposure. That is the chief advantage of this vertical type of' "• 
enWger ; ' it is always ready, and takes up practically no room. 

Another advantage is that an ordinary printing frame makes an 
ideal bromide paper-holder when using stock sizes of paper, sU^. 
as 5 X 7 or 8 x 10. One can project the image on to the bromida : 
board, place printing frame, with paper therein, in position, and/ 
focus, of course keeping the lens covered with safety glassw TIqb 
method is especially useful when enlarging from a portion of /V 
negative only, as the printing frame can be moved around uintit " ^ 
the correqt position is found, and the paper is not manrbd by^ 
tbmnb-tack holes, as in the usual method, and it is also ea^y 


use' masks to produce wkite border round print. The printin]g^ 
firaimo also ibokls the paper perfeably flat. — “Amer. Phot.,” Deo.i^‘ 
1916; ‘‘B.J.,” Deo. 17, 1916, p. 812., : 

dcUcidatinQ Exposure in Enlarging . — Anketell / Henderson de- '^ 
Scribes home-made measuring instruments for ascertaining Um 
Speed of bromide papers and for applying the figures thus obtained { 
' in finding the exposure when enlarging. According to a method^ 
already described (“B.J.A.,*' 1916, p, 483), to ascertain the speeds 
the paper he gives a series of exposures graded in candle-foot. 

< ^seconds,^ and takes the shortest exposure that gives a visible; 
result as a measure of the speed. This test is, of course, made ; 
only once for any particular supply of paper, and, when enlarging 
is started upon, all that remains to be done is to make a simple ^ 
visual test with the lantern. By applying the principle of the 
Kumford single-rod photometer, and using a candle as a comparison ' 
source of light, he gets the value of the light projected on the,^ 
darkest parts of the image in candle-feet : dividing the iresul't 
the speed of the paper then gives the required timei of exposuiro jiU s 
seconds, 

In a later article he modifies the speed test by using a home*. ' 
made sector wheel in place of a series of exposures. — “ B,J.,**-\ 
Jan. 7, 1916, p. 4. 

Distorted Enlargements. — J. Peat Millar gives a simple method ' 
of obtaining linear distortion 'of a subject in making an enlarge- 
ment. The enlarging easel is placed, not in the customary position 
. facing the lens, hut with its surface parallel with the axis of 
the lens and in a little way to one side or the other. Facing the. 
lens is placed a mirror and the image is reflected from the mirror}, 
on to the enlarging easel. If the negative is placed Ujpright ixi' ' 
ihe enlarger a broadening-out effect of the face is obtained, but , 
if lying on its side the face is lengthened out. — “ A.P., Dec. 20, 1916^ 
p. 494. i 

TwO'Step Enlarging Without a Lens,^ — A. J, Lotka has described-. 
A process which is something of a curiosity among enlarging method$. 
m lens is used, but the negative is caused to move past a slit and ); 
its image impressed upon a moving sensitive plate. The dis- 
torted positive transparency thus obtained in this first step 
subjected to the same process, but in a direction at right angles.f 
to the first. The author gives the method of calculating the degree,;^ 
of enlargement which can be obtained in this way without loss of 
definition, and states that the process is protected by a United ( 
States patent No. 1,176,384, of March 21, 1916.— “B.J.” (from/ 
Journal of the American Physical Society), July 21, 1916, p. 407. ^ 

' ' ' 

Working- Up Photographs. v| 

Pastel-Colouring of Toned Prints. — Dr. D'Arcy Power liAai/ 
Tecently published full working details of the photo-pastel methpd|| 
of .producing prints in colours worked out by himself. The 
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kf the pastel work is a two-colour print prepared from a bromide 
)y first carrying out local sulphide-toning in appropriate parts of 
,he subject, and then further toning the whole print in a gold- 
lulphocyanide bath (“ B.J.A.,** 1911, p. 582). The procees, of 
course, in its final stages, calls for skill and artistry in the use 
)f the coloured pastels ; but judging from reproductions and reports 
ji the American Press, is capable of yielding extremely fine r^ults. 

The essentials for the production of a colour-print which is 
3irtistically and technically go<Ki are signalised by Dr. Power as 
follows : — 

1. A negative in which the colour values are reasonably correct. 

2. A bromide enlargement having a surface capable of holding 

j^astel. ^ ^ 

3. Converting all those parts of the image*" which are to appear 
in the final reaiilt as red, orange, or yellow into the sepia tone of 
the sulphide process. 

4. Pigmenting the print with pastel; and 

5. Fixing the pastel colouring. 

^ As regards these variom stages in the process, a suitable nega- 
tive is obtained by using a VVratien panchromatic plate with a 
three-timea screen 
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the outlines, of the bromide print are defective, they should be 
modified before proceeding to make the colour applications. At 
this stage the picture is in two colours. The next operation is 
to work up with pastel in order to obtain the full colour effect. 
The best pastels are those of French manufacture supplied in 
boxes containing sticks of the pure colour worked up with a little 
gum-water to various grades of dilution with white pigment. 
One of the best brands (Girault’s) is supplied in eight tints. 
Weber’s paetels are made in a number of tints and degrees of 
hardness. 


For a])plying the pastels there are required some pads oi 
blotting paper (on which to try colours) and clean stumps : paper 
stumps ^tortillons), and a few leather, as well as three or four felt 
etumps. These suffice for the laying-on of the colours. The 
average tint of the foreground, the chief colour elements of the 
mid-distance and the tints of the sky should be applied with 
cotton-wool stumps made by twisting a piece of cotton-wool into 
a small pad, rubbing the selected pastel Uiercon, and then using 
an extremely light circular movoinont in implying it to the paper. 
At this stage the lightest tint should be used, and there is no need 
to be extremely accurate in limiting the various colour areas. 
These latter are defined when applying the stronger colours. 

The parts of the picture next to be dealt with are the main 
largo objects, such as buildings, tree-trunks, or draperies, which 
are put on with the paper stumps or, where special blending is 
required, with the leather stumps. 

Where contrasting colours come close together it is generally 
better first to put in each shadow as an individual speck of 
pastel, dabbed on by means of a small i)iece of paper stump, and 
then, by means of "a piece of cotton-wool (compressed until it 
gives a small hard surface), to bring about the union of shadow 
and light by short dabbing movements with no horizontal ** excur- 
sions.” After this has been done it will oAfi^n be necessary to 
blend masses that may be heavy in tone a|B difficult to unite. 
For these the felt stump is most useful, as ffliMcks up and holds 
the superfluous pigment. gM 

For the fixation of the pastel the pigmentefl||rint is placed face 
downwards on a sheet of blotting-paper, Bmng care that the 
edges are held in close approximation, the back then 

thoroughly wetted with a sponge until theH^ier stretches. The 
blotting-paper prevents the wetting of thj^^igmented side. A 
piece of cardboard is, in the meanwhile, pwlS*i with stiff paste^ 
the pigmented bromide carefully placed thereon, covered with a 
sheet of thin celluloid, and carefully rubbed down. So long as 
the print is held steady none of the pigment will come off, and 
the moisture penetrating through the paper to its gelatinised 
surface will bring about the firm adhesion thereto of almost all 
the colour. In most cases this is enough. If, however, the image 
has received at any point a veiy large amount of pastel, or if 
active ecrumbling has been done, it may be necessary to fix further 
by spraying the parts with a solution of celluloid in am^-acetate. 
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^;*rhis is best done bv holding the print horizontally over an oil 
' atomiser containing tne solution at such a distance that the larger, 
di^ops of fluid do not reach its surface. — “ Cam. Craft/* Feb,, 
1916; p. 55; “B.J.,*' Feb. 25, 1916, p. 111. . 

As a reliable fixative for pastel work. Miss M. Venables recom- 
mends that of “ Ferragutti,^’ sold by Messrs. Roberson, of Long 
;,Acre, London, W.C. It is simply sprayed on immediately the worK 
i(s done. The first effect appears to be total ruin, but when dry the 
tones are untouched. This fixative lias been fou;id to preserve 
i^nnehanged pastel sketches made directly with the pastels, and far 
fiiore difficult to fix than those done with stumps or wool.—** B.J.,*’ 
Mar. 3, 1916, p. 134. 

A. V. Godbold recommend.s the following l^ecipe for a pastel^fixa- 
tive, ‘ which docs not blacken or cause running or make charcoal 
' leave- the paper. It docs not lower the tone more than shellac, and 
has the advantage of being much cheaper ; also, it hides the shine in 
pencil woi“k : — i <oz. white wax (beeswax) is emulsiified by a few 
grains of carbonate of potash in a water bath, and ^ oz. of benzine 
and a few drops of ammonia then added. Stir and keep 'hot for a 
minute or so to let the ammonia pass off, then add a further 1^ oz. 
of benzine. Spray in the usual manner. 

. - An alternative means of using this fixative on plain paper is to 
draw the subject in charcoal, spray well, colour in pastel, aD4 then 
fix by steam. — “ B.J.,’* Mar. 10, 1916, p. 146. 

I French-PoUsJiing Prints . — At a demonstration before the Croy- 
don Camera Club, W. H. Smith, manager of the Platinotype Com- 
pany*s works, showed the effective results which could be obtained 
by french-polishing photographs made on papers having a hard, 
impermeable surface, such as Japine Platinotype and Silver Japine. 
Prints on other photographic papers might be amenable , to the 
process. If they allowed oil to penetrate within half an hour 
they would be unsuitable; the Japine papers showed signs of oil 
coming through only after forty-eight hours. The effect of the 
.french-polishing is to give an extremely brilliant polish, quite 
'mlike the glaze of a squeegeed or varnished print. Among the 
^ints given by Mr. Smith for successful working are the follow- 
: — A fine, not a muggy, day should, if possible, be selected, 
the temperature of the room being maintained between 70*^ and 
F. If the room be too Tvarm evaporation will be too quick, 
the polish will d^ in lines; if too cold, evaporation will 
unduly retarded. In damp weather the polish works in a 
•Sneaky fashion, and badly. 

T^e materials required are few and inexpensive. Some raw, 
'linseed oil, french polish, cotton-wool, and pieces of nainsook 
old calico are all that is necessary. The white polish should 
mjed when purity of the whites is desired to be preserved, 
to Jvory ,tint, white and ordinary polish are used in succession, 
i.<i^iitary polish being applied alone for a buff hue suitable for 
pjjN^ia prj'ms. The polish and oil had better be purchased from 
^ -iibnm'onger or oil-merchant having a large sale, which ensures 
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comparative freshneas, for all oils and varnishes deteriorate if 
kept for a long time. A gallon of each will be sufficient for many 
pictures, for 3) to 100 minims of polish and a few drops of oil 
suffice for a 12 by 10 print. The print should be mounted on a 
card, with a margin of an inch or so, and as flat as possible 
for. any undulations or waviness are accentuated. If already 
mounted on a card of same size; it is a good plan to stick the 
print on a larger card with a dab of sealing-wax, which allows 
easy separation ; there should be nothing in the way to check move- 
me^ of the hands — ^that is essential. 

The “ rubber ** or pad is in the form of a firm “ dolly,” cotton- 
wool forming the inside, the nainsook or calico, stretched tightly 
over, being the polishing surface; pieces of a well-worn shirt are 
excellent. If a square be cut, each corner can be utijised in turn, 
thus economising discarded under-garments. For small pictures 
flannel is to be preferred to the cotton-wool. The dolly-pad (about 
twice the linear dimensions of a respectable walnut) is held tightly, 
and a small - quantity of oil applied with the finger-tip, which is 
distributed up and down the print until only a trace of oil remains 
on the surface. A little polish is next placed on the pad and 
allowed to penetrate, its correct condition being soon learnt by 
lightly dabbing it against the back of the hand. A “ body ” is 
then given the print by applying the pad longways and crossways. 
If thus be continued it will result in the pad sticking, so a drop 
of oil is added, and the print again gone over, but now with a 
rotary motion, first with large circles, then in smaller, always start- 
ing at the edges and working inwards, the polishing being con- 
tinued so long as the surface seems slippery. When the pad begins 
to drag — -beware of that drag — add a little more oil. The pre- 
liminary oiling ehould be effected with a separate wad or rag, 
followed by polish only on a fresh wad. In all cases the oil should ^ 
be applied to the rag forming the outer covering; the polish, to 
the cotton wool mixture. One application of the polish will afford 
a fair gloss, but to obtain the full beauty about three coatings are 
requisite. 

Three applications are usually necessary, sometimes more. 
Gradually the surface will become of a more uniform glaze, until 
final triumph is assured, provided, of course, all has gone as it 
should. Always remember the less oil used the better, the idea 
being to make the oil last the polish <^ut. or the polish last the oil 
out, either course answering equally well. A decidedly firm pres- 
sure is' requisite, but never apply the pad with the downward dab 
beloved by the oil artist, or a dull patch will follow. The correct 
method is to ” slither” it on, keeping the pad in orbital paths. 

It will be noticed, when the polish is getting dry on the pad, 
that bright and dull patches will be seen on the print, the bright 
patches which look wet are dry, and vice versd. A candle placed 
away from the perspiring operator affords artistic ” front light- 
ing,” and at the same time ehows up the bright and dull parts. 
As the polishing proceeds, some of the glaae may be due to an 
eigceess. pz oil. To t^t if this be so, pass the back of the hand over 



404 THE BRITISH JOU'RNAI. PHOTOGRAPHIC ALMANAC, [1917 

the print; if present in excess it will streak, and, in addition, 
the circular rubbing ^larks will disappear. If it smears without 
obliterating the marks things are right. If the marks vanish, 
showing too much oil, a fresh portion of the outside rag must be 
stretched over the wool, and .polish alone applied. Sometimes 
fresh wool may be necessary; but be sure it is an excess of oil 
which is giving the smears. If at any time the polish be in 
excess, resulting in an early drag,’* a trace of oil is applied. — 
“B.J.,** Dec. 31, 1915, p. 85V. 

Mr. Smith also showed a further refinement in the operation : — 
A few teaspooTifuls of pumice powder are held in two thicknesses 
of butter-muslin in “dolly” fashion, and the print is lightly gone 
over. A final application of the polish Vill result in the maximum 
brilliancy and smoothness it is possible to obtain. For a 12 by 
10 print, he had ascertained about 6 drops of oil, and from fiO^'to 
120 minims of polish, according to the “body” desired, are 
sufficient. He also said much tinns would be saved by treating 
several prints together.- Jan. 7, 1916, p. 11. 

Mr. Smith has also given the preparation “ Polvar ” a trial for 
french-polishing “ Japino ” prints, and finds it excellent for the 
purpose. No difficulty should bo felt by the inexperienced if the 
plain directions on the are followed. It sets •somewhat 
rapidly and works rather thinly, about eight coats being required 
to obtain a really good body and fine surface on the print. Com- 
pared with ordinary polish, it is more expensive, and takes about 
the same time to secure the same finish. “Polvar” is supplied 
by its agent, Mr. Geo. Pearce, 133, Fenchurch Street, E.C., the 
smallest size jar of “white polish” being Is. 2d. (postage 5d.). 
Apart from polishing prints, many will find it a useful prepara- 
'tion for french-poli.sIiir7g wood, renovating furniture, studio acces- 
.sories, etc. Various coloured polishes can be obtained. If the 
white polish he used for renovating articles french-polished with a 
colour^ polish, only a light application should be made, or the 
original coatings may be affected. — “B.J.,” Feb. 4, 1916, p. 73. 


Lantern Slides. 

Control in Lantern-slidr Making,— T. H. Greenall has worked out 
and recommends a system for the development of lantern slides by 
v’hich gof)d results may be obtained from negatives of different 
character, some thin and delicate, others dense, others flat in grada- 
tion, and others more or less great in contrast. The svstem is for 
use with chloro-bromide plates (slow lantern plates). Development 
is commenced in a weak, liighly-resirained developer, in which the 
deepest shadows begin to appear and gradually attain density. 

The exposure having been judged as nearly as possible according 
to the result desired, a start is made in a dilute, highly-restrain^ 
developer, which commences with the deepest shadows and gradually 
piles up density. After this has continued for some time the sli^e 
is taken out and finished (when the exposure given has been Rhort 
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of that necessary for the restrained developer) in a second or detail- 
giving reagent. By this method it is easy, with chloro-bromide 
plates, . to get equally good results from a given negative with expo- 
sures varying as one to three, and without knowing beforehand 
what the exposure has been. The colour of the slides will vary with 
the exposure, but all the colours are pleasing. 

The development should be done in ample light, say one or two 
thicknesses of yellow paper, with an incandescent gas mantle in the 
darkroom lamp. The illumination should be such that small type 
can he easily read at 3 ft. from the lamp. 


As hydroquinone is a constituent of the first developer, care 
requires to be taken that the temperature of the darkroom does not 
‘fall much below 65 deg, F. I( this cannot be done, a night-light may 
be placed on the dark-room table, scweried with a box about 6 ins. 
in depth to keep in the light, a big porcelain dish containing about 
one *quart of water laid on the box, and in this diah the small 
developing tray or tank. 

For Paget slow lantern plates the following is a good formula for 
the first developer : — 

Hydroquinone 6 grs. 

Pyrocatechin 6 grs. 

Citric acid 6 grs. 

Potassium bromide 6 grs. 

Potassium metabisulphite 9 grs. 

Sodium sulphite 60 grs. 

Potassium carbonate 80 grs. 

Water to make 24 ozs. 


The ingredients may be kept separately in more concentrated solu- 
tions, the metabisulphite being used to preserve the two developers ; ' 
but it is important that the total amount of inetabisiilphite in the 
mixed developer should he exactly as stated in the formula, other- 
wise the behaviour of the developer will be altered, unless an adjust- 
ment was made in the amount of alkali. 

- In this developer the image should appear, at first very faintly, 
in from eight to ten minutes; though, naturally, the image appears 
more quickly with fresh solution than as the solution becomes used. 
Deyelc^mcrrt should be complete — i.e., density should be sufficient — 
in from ' twenty to thirty-five minutes, according to the character 
of the original negative and the result desired. From two to thrw 
dozen slides may bc developed in the quantity of developer given in 
the formula. 

The above is the restrained or density-giving developer. The 
second or rapid detail-giving reagent, only to be used after the 
restrained developer, and then only so far as may be necessary to 
bring up detail not developed in the restrained developer, or, in 
special cases, to soften gradation by shortening development, is 
composed as follows : — 

Eikonogen 10 grs. 

Sodium sulphite 60 grs. 

Boiling water to make 2 ozs. 
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In small, well>filled bottles this will keep many months. It may 
he used repeatedly, provided the slides are rinsed as they are trant- 
ferred from the restrained developer. The time required in the 
eikonogen, of the strength as given above, varies from a few seconds 
upwards, whilst slides which nave received ample exposure for the. 
restrained developer do not, in the ordinary way, require treatment 
with the cikonogen at all. 

The restrained developer, as given above, is intended to be used 
in a tank ; but if it is made up with 6 ozs. instead of 24 ozs. of water 
the time for development is reduced to five or ten minutes, and it- 
may be used in a dish. Dish development is, however, lalmrious. 

As plates .are exposed, they are put in the tank in rotation, at 
intervals of two or three minutes, to aijow time ‘for individual treat* * 
ment. The time each plate goes in the tank is noted on a memo* 
randum sheet, and at intervals of eight or ten minutes each plate is 
lifted for examination and returned to the tank. It is impoi'cant 
in putting it back to put the other edge uppermost to equalifito 
development. One precaution necessary in all tank development is 
that the upper edge of the plate must always be well below the 
surface of the developer. 

Having gained density in the tank, elides which are short of 
gradation in the high-lights are transferred to the eikonbgen. They' 
must bo rinsed before transferring. The effect of the eikonogen 
must be eloscly watched, whilst the dish is continuously rocked, and . 
as soon as the highest lights appear distiiictly veiled, as compared 
■with the unexposed margins of the plate, development is complete. 
When the eikonogen is used prematurely with the object of soften- 
ing the gradation, its action is naturally very rapid — a few seconds 
will suffice — the slide being then immediately plunged into an acid 
fixing bath. On the other hand, with short exposures, insufficient 
for the restrained developer, which have already been in the tank 
for the normal time, the action of the eikonogen is comparatively 
slow and regular. Should the lights refuse to develop in the 
eikonogen. the negative is too hard for slide-making, or 'the expo- 
sure has been much too short, or the eikonogen, through excessiv<» 
use, has become exhausted or contaminated with restrain er. It 

must be clearly understood that with full exposures the eikonogen - 
has a very powerful softening effect on the gradation, and muc^ 
therefore be used cautiously; whilst with short exposures its effect' 
is normal. If, after fixing and washing, the slide looks rather thin * 
or lacks “body,** it may be greatly improved by strengthening it 
with the chromium intensifier. — “Phot.,*’ Feb. 16, 1916, p. 118. , 

Mashing Slides with Paper {Strips. — W. ’ E. Cochrane tecom-^-- 
mends the use of a guide board in laying the masking strips upon 
the slide so that they leave a space which is perfectly square 
rectangular. A convenient size of board is 7 by 94 ins. by |.inohu/^^ 
On it IS glued a piece of card with an opening, in the centre y^jeh « 
just takes a lantern plate. The two strips are of wood, ehd are^',:j 
screwed down so that their inner edges are exactly parall<4 . 
the edges of* the sides and ends of the slide respectiveljr., 
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use of it is obvious. The slide being placed in the opening for it, 
a Celluloid square is laid on top, one of the two edges forming 
right angle is brought up against one of the strips, and it is then ” 
slid up and down until it is in the required position, when it is'' 
held firmly with one hand, while the mask is laid down against;, 
it with the other. Or a pencil line may be ruled on the film and 
the mask laid against that, if the photographer feels it necessary 
to,.have both his hands free for the masking. — *'Phot.,** Jan. 18, 
1916, p. 47. 

Cinematos:raphy. 

• 

(Space will not permit of reference to the numerous patents for 
cinematograph cameras, projectors, and films for animated photo^^ 
graphy in monochrome and natural colours. The specifications are 
published or abstracted in ‘‘ The British Journal of Photography," . 
and entered in the annual index of that publication under 
(1) Cinematographs and (2) Name of Patentee.) 
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VI.— COLOUR PHOTOQRAPHY, 


Patents for (Joloiir l^hotoyraphy. — ^The chronology of the patent 
specification a rehatiTig to colour pliotograpKy commenced in the 
monthly ♦“ Colour Photography” Supplement to the ** Britiidi 
Journal of Photography,” Jan. 4. 1907, is concluded with the issue 
of Dec. 6, 1907, ip. 96. All current patents are dealt with week by 
Week in the ‘‘British Journal of Pluitography,” and are entered in 
the annual index under (1) Colour photography, and (2) Name of 
patentee. 


Two-Colour Processes. 


Kodachrome. Potirait Colour Trans2)arenc}es. — The patent specifi- 
cation of J. G. Capstaff contains a formula for the bleaching-bath, 
sei'ving for tlie conversion of an ordinary negative into a dye posi- 
tive-transparency, as mentioned in the outline of the Kodachrome 
process in ‘‘B.J.A.,” 1916, p. 490. The blcaching-bath is as 
follows ; — 


A. — Potassium ferricyanide 37.5 gms. 

Potassium bromide 56.25 gms. 

Potassium bichromate 37.5 gms. 

Acetic (or similar) acid 10 c.c.s. 

1;0(X) c.c.s. 


B.— JPotassiuin alum 5 p.c. solution 

. For use take equal parts of A and B. The solution may be diluted 
\hy adding water. 

^ After bleaching and /before dyeing it is preferable that the gela- 
. tine coating on the plates be dried thoroughly, otherwise the dye is 
liable to attach itself to parts which ought to remain clear. Aii 
amd dye (preferably a salt of sulphonic acid) is used in compounding 
' the dye-bath, and, after dyeing, the films are rinsed agiain in water, 
dried quickly, but preferably treated with dilute acid', which has 
^t^ effect of “ fixing” the dye. The acid. treatment is particularly 
advisable where the process is being used in producing colour film 
'.of great length.-^Eiig. Pat. No. 13,429, 1915, ‘‘ B.J.,” Aug. 4, 1916, 
' i^d ” Colour Photography” Supplement, Ang. 4, 1916, p. 30. 

, J, G. Capstaff, m a further patent specification, describes a system 
''<&nd optical instruments for the production of cinematograph two- 
tOolour films by the Kodachrome process. Duplicate negatives are 
,^en, through appropriate light-filters, upon a single-coated colour- 
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sensitive film. From this colour-sensation negative a positive is 
printed by contact, and this positive film is then optically projected 
upon opposite sides of a sensitive double-coated positive film, the 
opposing negative impressions thus produced being then converted 
into dye-positives by the Kodachrome process. The drawings of the 
optical printing instrument are reproduced from the patept Kpecifica- 
tioii (No. 13,4^, 1915) in B.J. “ Colour Photography ” Supplement 
Sept. 1, 1916, p. 34. 

Two-colour Camjcra . — According to the “ Scientific American,** a 
camera designed by P. D. Brewster, of New York, is being success- 
fully used for simultaneous two-colour exposures with a single lens. 
The feature of the camera, for which novelty is claimed, is the 
mirror, by which the pencils of rays from the lens are partW trans- 
^ mitted to a plate at the rear of the camera immediately famng the 
lens and partly reflected to the second plate disposed horizon tally in 
the top of the camera. For this purpose the mirror, which is of 
nickel or silver, is perforated by a number of holes made at an angle 
of 45 deg. to the surface of the mirror. A green filter is placed in 
front of the plate which receives rays through the mirror, whilst a 
red filter is placed below the horizontal plate which receives the 
reflected rays. It is stated that studio exposures are made in from 
two to eight seconds, and outdoor exposures in sunlight in as short a 
time as l-60th of a second. — B.J. “Colour Photography** Supple- 
ment, June 2, 1916, p. 21. 

Drawings from the British patent specification (No. 100,082) of 
the camera are reproduced in “B.J.,** Sept. 29, 1916, p. 536. 


Three-Colour Processes. 

Triaected Lena for Colour Camei'a. — D. S. Plumb has patented 
a lens for the making simultaneously of the three colour-sensation 
negatives. The lens is composed of elements made by cutting, 
edge-grinding, and transposing a lens of the ordinary type, thus 
making it possible to arrange the diaphragms very close together, 
and so to avoid differences in the negatives due to separation. 

The lens is made up of elements, a, which are, in ordinary lenses, 
of the circular shape shown in Fig. 1. The edges of these elements, 
a, are first ground to the hexagonal form shown in Fig. 2, and then 
cut iiiito segments, 5, r, as indii'eated in Fig. 3. The arrows 
shown in Figs. 1 to 4 indicate the position of the lens material in 
th^e views. It will be noted that the segments, 5, c, and d 
(Pig 3), are of a regular diamond shape, their inner cut edges 
being identical as regards length and angle with their outer ground 
edges. These segments, b, c, and d, are reversed, bringing their 
outer ground edges together, and cemented, recomposing the lens in 
hexagonal form, with the edge portions of the original element, a, 
at the centre of the recomposed lens element, and the centra] por- 
tions of the original element, a, at three equi-distant points on the 
edge of the recomposed lens ^ement. Xn grinding the hexagonal 
shape upon the edge of the original lens element, a, care is taken 
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■ to keep the straight ground edges parallel’ to the axis of the lens, 
so that when the segments are reversed and ceihented, the three 
s^arated axes of the recomposed lens element will be parallel. 

, The lens is now assembled^ preferably in a hexagonal tube, fy with 



Fig. 1. Fig. 2. 



Fig. 3. Fig. 4, 


the usual spacing pieces and three leafed partitions interposed 
between, the spaced elements to avoid the crossing of light. — ^Eng. 
Pat. No. 8,447, 1915, “ Nov. 12, 1915, p. 739. 

Finding Exposure liatlos in Three-colour TTorZ;.— S. M. Furnald 
, and A. J. Newton, in a communication from the Eastman Research 
'.tiabotatory, have described an instrument for determining simply 
and napidly the relative exposures to be mven thirough wie three 
uliglihit-filter's wheai using a given plate andwhenworkingby any given 
illumination. 

If the reproduction camera is fitted with a transparency attach- 
ment, this latter is best used for the trials^ecessary for ascertain- 
iitig the correct ratios. A transparency is mounted on a long strip 
■ ot black card, which is caused to slide in grooves fastened to another 
rcard, 60 that its image can be placed to come into a series of posi- 
tions on a plate placed in the holder of the camera. Adopting this 
^arrangement, a first exposure is made without a filter and with the 
j?!^Misparency at one end of its frame. The transparency is then 
jppsh^ along, and a second exposure made through the blue filter, 
em^oying a ratio which is assumed to be correct. It is then again 
.imahed along through successive distances, and exposures made 
|%roa£^ the green, red, and yellow filters respectively. The dis- 
^litllnce through which the transparency Has to be moved is conyedi-' 
^^ily indicated by a mark on the card on which it is mounted-.' On 
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development of the plate it "will be seen whether the exposure ratios 
have been correct, if soine of the exposures are seen to be too long v 
or too short, new ratios require to bo adopted* and confirmed by a 
. further trial. 

In the absence of a transparency attachment the same process can 
be carried out by means of reflected light. In this case a card- 
hoard box is made, and lined with black velvet. Convenient dimen- . 
sioris are : — ^13 ins. long, 6 ins. high, and 3 ins. deep. On the front 
of this box two slides are arranged so that a neutral black and 
•white print, mounted on a piece of card, can slide along. • This is ' 
fastened to the copyboard, and a series of successive exposures made 
as before, but moving the print instead of the transparency. Beneath 
the print is placed a strip of graded densities, each patch requiring 
twice the exposure of tbe previous one, in order to yield the same 
density on the plate. Ilius by this means, if the negative obtained 
^ through one filter differs from the others, an examination of the 
graded strips will at once show what alteration of the ratio is neces- 
sary, it being borne in ipind that a shift of one step is equivalent 
to a doubling of the exposure. 

On the frame underneath the movable print the names of the 
filters are marked in black ink on grey paper, the grey paper being 
used to avoid over-exposures of the titles, which are, of course, 
exposed each time that a negative is made. 

In order to make quite sure that the correct filters have been 
used, the three colour inks are also pasted on the original. Thus,- 
in the blue-filter negative only the blue patch will come out dense, 
and the other two patches will be more transparent. In the green- - 
filter negative the pink patch will remain transparent, while the 
blue and yellow patches will have more or less density. In the 
red-filter illative the red and y€llilo.w patches will be dense, whiile 
the blue will be transparent. In the K3-filter negative the patches 
will appear of the same relative intensity that they present to the 
eye, and in the exposure made without any filter the blue patch will 
be dense and the other two patches more transparent. — ^B.J. 

“ Colour Photography ** Supplement,’* March 3, 1916, p. 9. 


Three-Colour Prints. 

Three^'Cotour Prints.-^. (Lewisohn has patented a method (of 
producing prints possedKng multicolour effects) consisting in coat- 
ing with a blue-print eensitiser an image of different colour, which 
was originally a blue-print, and then forming a blue-print image. 
A set of colour-isensation negatives having been made in the usipal 
way, prints therefrom are made, but first a blue-print from the 
ypUow printer negative. The entire blue image of this blue print 
18 given a yellow wash such as aurantia, is then ' dried and then 
placed in a bath, of silver nj|rate strong enough to dissolve out 
the blue and leave the yellow. The silver nitrate is washed out and 
the print dried. The image side of the print is then coated with, 
blue-print sensitiser and the print then exposed under the ** red- . 
colour coinponent negative ’’ in register. The, blue-print thuB, 

' forzhed is given a wash of red colour such as red eosin, dried,'. 
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and treated with silver nitrate ae before, leaving the red and 
yellow images. The image side is again sensitised with blue- 
print sensitiser, dried and exposed through the blue-printed nega- 
tive, and in register therewith. It is then “ developed and 
yields a print substantially in natural colours. — Eng. Pat. No. 
2,474, 1915. Oct. 6, 1916, p. 548. 

Three-Colour Prints hy Bromoil Transfer . — 'Ciharles DoiLaldson 
gives woirk»in.g details of pireparing three-coilour prints fro^m sets of 
Qolour-senisatioin negatives by the Bromoil transfetr method. The 
bromide prints from w.hich the Bromoil (to be piigmented) is to be 
prepared must be vigorous and full of detail, preferably developed 
in a ■well-restrairiied but weak amidol developer for at least five 
minuteis. 

In transferring fronr tilie pigmented BroiAoils to the final support 
the yellow i.s first applied and then tbin impressions of the red 
and blue alternately luitil the image is built up with tho full ranige * 
of tones and depth of colour desired. Earn priniting must be 
thorougihly dry before the next is applied. • 

The chief difficulty is in obtaining satisfactory register. The 
following is the method found satisfactory : — 

Befoi'ie bleaching the prints — that is, after they have been fixed 
in plain hypo — ^the acid fixer comes after tllie bleaching — take the 
print for the blue .and Kjne of the otliers — it is immaterial which 
comes firat, as all three musit l)e dealt with> — and lay them dripping 
wet on a sheet of gl.w, keeping the blue print on top. The water 
between the prints causes them to slip backwards and forwards 
easily, and, held ujj to the light, the prints can be quickly brought 
into register, 'rinm firmly hold the prints together, allow the water 
to drain away for a few njiomonts, and then tlbe prints, since they 
cling together, will not go out of register is carefully handled. 
Taking them off the glass, lay them on a smooth table. Next pierce 
a hole through t!he prints anywhere near each corner. A doming 
needle is just the thing. The third print is treated in the some 
manner, brought into register with the blue printer, and holes pierced 
near the corners to coiTesi)and witli the otliers. Three holes can 
suffice, but it is best to m.ake four. After the yellow print has 
beeai inked and put hito position on the paper to receive the 
transfer, guide marks are made with a soft lead pencil by drawing 
a llinc from the pierced hule.s to the edge of the paper. These can 
easily bo removed, when printing is completed, and thus leave a 
clean margin all round the fiiii.shed (print. In all subsequent 
printings it is- only necessary to bring the holes in line with the 
pencil marks to ensure correct register. 

The process can be applied to a v,ariety of final supports, includ- 
ing paper ranging from smooth (even glossy) to the roughest hand- 
made, canvas, or painted wo(od. — ^B.J. “Colour Pihortogiiiaphy ” 
Supplement, July 7, 1916, p. 25, 

Furtheir suggestions and hints in regard to this process are given 
by C. H. Hewitt in “ Colour Bhotography ** Supplement, August 4, 
p. 29, and hy Mr. Donaldison in “ Colour Photography ** Supple- ’ 
ment, September 1, p. 33. 
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One- Plate Three-colour Processes. 

PROCESSES OF PREPARING SCREEN-PLATES. 

Lenticular Colour Screen-Plates. — A. Kell-er-Dorian has patenited 
a method of mariafactiLriiig films according to which tlie surface of 
the film is covered witli transparenit refracting lines or points, fdrm* 
ing an infiniite number of objectives and serving in< cionjunction with 
light-filters for the production of colour transparencies, Eng Pat, 
No. 24,698, 1914.— “ February 25. 1916, p. 117. 

SCREEN-PLATES ON THE MARKET. 

Under this heading are described 'processes which at the time 
of writing {Sept., 1916) are not on the market. — Ed. “B.J.A.” 

The Lttmtere Autochrome. 

Black and White Prints from Autochrnmcs . — A German worker 
recommends the following light-filter for use in the- production of a 
monochrome negative by contact printing from an Autochrome ; — 
Two ordinary dry-plato.s are fully fixed and washed and immersed 
whilst still wet, one in each of the following bathe for four 
minutes : — 


I. 


Hfichst's filter green 

... 0*5 gm. 

8 grs. 

Water 

... 100 c.c.s. 

3^ ozs. 

II. 

Hfichst’s filter yellow 

... 1 gm. 

15 grs. 

Water 

... 100 c.c.s. 

3^ ozs. 


The plates are then rinsed for a minute in water and dried. The 
two plates (one green and one yellow) are now laid together face to 
face and the edges bound with gummed paper. This filter is placed 
in the printing-frame, and upon it the Autochrome without its pro- 
tecting glass; then an orthochromatic non-halation plate is laid on 
and the exposure is made. 

For the purpose of preventing false light from reaching the piate, 
it should be covered in the frame with a piece of black cloth or paper. 
Of course, the yellow-green filter may be placed outside the frame in 
case the springs do not allow room for four thicknesses of plate. — 
“Photo Era” (from “Phot. Rund ”1, Nov., 1915, p. 237; B.J. 
“Colour Photography” iSupplememt, Auig. 4, 1916, p. 32. 

Reproducing Colour-Screen Transparencies. — E. A. Biermann , 
has described the method of illumination found best in reproducing 
such screen tran^arondcs as Auitochiromeis satisfactorily, yet wiitb- 
out risk of injuring the delicate film. The most successiim results 
were obtained with a wooden box without ends, lined first with 

asbestos , and theu with th4>iii Mtho^altuinini'um ungrainedi whiob 



' fi^ps Hb colour wdU. At one’ end aire formed fiDur grooves one inch 
ivide enioogh to ta^e sheets of ground glass,' and it is as well 
.to ms^e the grooves wide enough to take two thicknesses of gl^. 
front of &ese is a tank which can be convendently made of a 



metal framework with glass sides cemented in, allowing a 
measurement of one inch between the glass sides. 

This tank is filled either w^ith clean water or with coloured solu- 
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^.’'tions, v^ich are very conveniient for correcting colour transparenoUtf 
;>;whkh are faulty in colouring for any reason. For example, with 
objects taken in flower shows, tints are always too yellow ; to 
this defect the tank may be filed with a weajc sol^Ltoj^ ^ 
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Tlhe trdiLspareiicy is placed in front of thie arranigsonent 
ki a carrier, ^hiob may be of the revolving type, and ahi^d be ' 
movable so that the, distance can be varied between the tank and 
the coloiir-plate, two to three inches being the average distance. 

^ For illumination t'vvo projection arc lamps of 15 amptrcs eadh 
arO used, but no doubt other types of lamps could be equally well 
used, The position of the arcs should ,be as near to the sides and 

1 rads oh the box as is safe without causing over-heating. The lig'ht 
is reflected from the metaJilic lining from all four sides, and at every 
possible angle backwaj’ds and forwards until the whde interior is 
a mass, of l^lliant light of excellent copying quality. The amount 
of diffumoni or damping of the light is regmated by the ground 
glasses, two or three being used for dense transparencies, ''nd four 
or more for thin ones. Tllitf whole is erected in front of and in line 
with the camera, and the space between the Jens and the 
transparency covered with an opaque cloth, when the colour- 
selection negatives can be made in the usual way, either with or 
without the half-tone screen. 

’ In Fig. 1, G1 to G4 are diffusing screens; T is the glass tank, 
and C ihe movable mdtal dip for holding the tank. In Fig. 2, A 
is asbestos; M, metal lining, whilst the positions of the arc lamjM 
are indicated by *. — “ Process Year Book,” 1916, p. 89. — B.J. 
** Colour Photography ” Supplement, Jan. 7, p. 3, and Feb. 4, p. 7, 
1916. 


Ket to the Abbebyiations of Journals quoted in Epitome 
OF Progress,” with Addresses. 


[We publish this list of journals, as in previous years, for the reason 
that it is practically a complete directory of the photographic journals 
, throughout the world. But it should be mentioned that during the 
; past two years no French, Gorman, or Austrian photographic 
.publications have reached us with the exception of the “ Photo-Revue,” 
which is now published monthly. Ed. B.J.A.”] 


“A.. P.” 


Amer. Phot.” 
**ApoJl6” 

'“Ateliee”' 
*‘^udt,%ot. Journ.*!. i 


**The Amateur Photographer and Photo- 
graphic News.” 

Hazell, Watson & Vlney, Ltd., 52, Long Aore 
London, W.C. 

'‘American Photography.” 

221, Columbus Avenue, Boston, Mass., T7.S.A. 

«ApoUo.” 

Albreobtstrasse 39b, Dresden A 10, Germany. 
“Das AteUer,” 

W. Knapp, Halle a/Saale, Germany, 

“ HarringtCns’ Photographic Journal.” 

Hairlngtons'i Ltd., 380, George Street, Sydney, 
Auetralia. 
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* * Auat. ]Phot. Bev. * ' • • ** Australasian I|liot6^R6Tiaw.’ ’ 

Kodak <Au8fcra1aSia)| Ltd., 379f Gsorgs Street, 
Sydney, AaetralMr 

** B. J." . . . . . • ** THe British Journal of Photography.*’ 

Henry Greenwood A 00., Ltd., WelliliKton 
Street, Strand, London, W.G. 

**B.J,A." .. .. “The British Journal Photogiaphio Al« 

manao.'* 

Henry Greenwood A Co., Ltd., 24, welllngtoii 
Street, Strand, London, >W.O. 

*‘Bild** “DasBild.** 

Neue Photographitohe GeseUsOhaft, 27, Sie* 
menBBtrasBe, Berlin- Bteglita^ 

“Bull. Beige .. “Bulletin de rAssooiation Beige de Photo- ^ 

graphia.*’ 

Ch. Puttemans, Palala dn Midi, BrusBela. 


“ Bull. Soo. Pr. Phot.” 


“Bull. Phot.” .. 
“ Cam.** , . 

“ 0am. Graft ” . . 


“ 0am. Work” .. 


“ Ohem. Nows ” 


“ Ohem. Zeit.*’.. 


“ Bulletin de la Booi^t4 Fran^aise de Pboto- 
graphie.” 

Gauthier. VillarB, Quai des Grandfl-Augnstins, 
55, Paris, France. 

“ Bulletin of Photography.’* ^ 

210-212, North 13th Street, Philadelphia, H.S.A. 

“The Camera.*’ 

210-212, North 13th Street, Philadelphia, U.B.A* 

“Camera Graft.” 

413/415, Call Bnildin^San Franoiacds Cal., 
U.B.A. ; and 3, Wine Office Gotirt, Fleet 
Street, London, England. 

“ Camera Work.” 

Alfred Stieglitz, 1111, Madison AveQae, New 
York, U.S.A. 

“ The Chemical News.” 

E. J. Davey, 16, Newcastle Street, Farxingdon 
Street, London, E.O. ^ 

” Chemiker Zeitung.” 

Dr. G. Krause, Cdthen (Anhalt), Genhany. 


“D.Phot. Zeit.” 

** Der Amateur *’ 
“DerPhot.** .. 

“ Bder's Jahrbuch *’ . . 

n Prog. Foto.** 

” Journ. Phot. Boo. 
Ind.** 

Journ. ^oy. Mior. 
Boo.” 


“ Deutsche Photographen-Zeitung.” 

K. Scbwier, Sophien Strasse 4, Weimar, Ger- 
many. 

“ Der Amateur.** 

Mondsoheingasse 6, Vienna VII, Austria. 

“ Der Photograph.” 

L. Fernbach, Bunalan. 

“Jahrbuoh lur Photographle und Bepro- 
duktionstechnik.* * 

W, Knapp, Halle a/8., Germany, 

“ 11 ProgresBO Fotografioo.** , * 

B. Namias, 36, Via Settembrini, Milan, Italy. 

“Journal of the Photographic Society, o|\ 
India.” ... - 

40, Chowringhee, Calout$a/India. * 

“ Journal of the Boyal Mteibsoopiohb/ 
Society.’* 

WilliamB A Norgate, 1^ Henrietta atreeW 
London, W.O, . . 
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fORMtJL/E FOR THE PWNCIPAL 
PHOTOGRAPHIC PROCESSES. : 


ORTHOCHkOfll^TIC PROCESSES. 


(Most of the fbitouln in this section ere those used in the three* 
colour and process department of th# L.O.O. School of Photo* 
Engraving, Bolt- Court, London, E.O.,^Jo the Principal of whiehi 
Mr. A. J. Bull, we sire indebted for assistance in arranging^ IhM in 
, tte present form.— B». B. J. A.) ' 


Sensitiserg tor Gelatine Plates. 

l,—For hlne-green and green. 

To sensitise up to wave-lengths, 5,500 A.U., a dye formerly found 
good was ocndtne orange, ^.0. It was used as directed b^ow for 
green and yellow sensitising, except that ammonia must not be used. 

2.— i^or green and yeltouff but not red. 

Tp sensitise up to 5,900 A.U., erythrotine was formerly the beal 
dye though it left the plates somewhat InseBsitive to bluish green. 

One part of dye was dissolved in 1,000 parts of alcohol, and a bathiaig 
solution made as follows p . 

St 9 ^ solution Xi; I, OOP . .s.. 100 parts 

ViFawpr ya« «• •» 400 parts 

Ammonia (0380) o " " ^ .. «. Sparta 

ThiSi^ 5,000 solution. 

Ammonia must iio| iKhsed with iMndine or^e. ^ 
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5,^Qreint yellow and red. 

To senfiitiae for all rays up to 6,200 l!o 6,400 A.U» the foUawing ' 
were formerly used:— , 

Orthoehrome T, Pma/oerdoh PincwhronU^ or Homoocdt 
their order as red-senaitisers being ^ above. 

A stock solution is made containing 1 part of the dye in 1,000 parts 
alcohol. The bathing solution contains : — 

Stock solution 2 parts 

Water 100 parts 

This is a 1 : 50,000 solution. 

The stock solution will keep, but the weaker bath will not. A red 
light is used, until it is seen that the solution has 'covered the plates, 
after which the operation must be continued in total darkness. 

' 4 . — Extreme visible red. 

In sensitising for the extreme visible red, pmacyemol was formerly 
used. The operations can be done in a weak green light, passing the 
part of the spectrum between 5,000 and 5,300. The dye solutions 
are prepared exactly as those of Orthochrome T, etc. See above, 

5 . — Panchromatic Plates, 

Hitherto the best results were obtained with a 1>50.000 solution 
of a mixture of pinachrome and pinaoyanol, viz., 3 parts pinachrome 
stock solution, 2 parts pinacyanol stock solution ; water, 250 parts. 

6 . — Infra red. 

The best sensitiser for the infra red formerly in uso was dieyaninet 
which is prepared and used exactly as pinacyanol, except that the 
stock solution muse not be added to the water until the very last 
moment, when everything is quite ready, and the plate can be im- 
mediately flowed with the solution, as the weak solution loses its 
sensitising power very quickly. 

If ammonia is used with the cyanine sensitlsers given in 3, 4, and 5, 
it must be quite pure, or fog will be produced. It is best to dispense 
with it, but if used the proportion is about 1 part per 100 of sensitising 
bath. 

Fbaoticai:i Notes on Bathing. 

The dye solution is prepared in a measure, the plates are dusted and 
laid in a flat porcelain dish, which is large enough to hold nearly 
twice the number of plates it is desired to sensitise at one time. These 
are put at one end of the dish ; the dish is then tilted, and the dye 
■olution poured into the other (empty) end, then the dish ij9 tilted 
back, so that the dye solution sweeps over the plates in one even flow 
free from air bells. The dish is now gently rooked for three minutes, 
then the plates are removed and washed in a good stream of running . 
.water for at least another three minutes. Their sensitiyaness 
keeping quality will probably be somewhat greater if they aira washed 
lor ten minutes, but thev will remain good for months, kept under 
proper conditions, after three minutes' thorough washing, 0^ bathed 
according to the formulas given above* 
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water tap should be fitted with one of the smalt anti-splash 
the, fine wire gauze in which retains any solid particles that 
may bo in the water. 

After washing; the plate should be well swabbed with a wad of 
cotton wool, and then placed in a drying cupboard. The quicker 
drying takes place the better, so that if a current of warmed, filtered 
air, free from fumes, can be sent through the cupboard it is an 
advantage, though the absence of this convenmnce need not detet 
anyone from sensitising plates. Drying can be hastened by placing 
a aish of dry calcium chloride or quicklime at the top of the cup- 
board. 


SensitUers ^for Collodion Emulsion. 

The three followUvg sensitising dye-baths were formerly recommended 
by vou Hubl, 

^ Foe Gbeen and Gbbenish Yellow. 

Pinaverdol (1 : 500) . . . . 1 oz. 40 c.c.s. 

Collodion emulsion . . . . 25 oza. 1,000 c.c.s. 

The sensitiveness extends from the orange to the violet. 
Panchbomatic Sensitisers. 

Pinaverdol (1 : 500) .. .. 3 oza. 30 c.c.s. 

Ethyl violet (1 ; 500) .. .. ^ oz. 5 c.c.s. 

Collodion emulsion .. .. 100 ozs. 1,000 c.c.s. 

Plnaoyanol can be substituted for ethyl violet. 

Fob Red Sensitising. 


Pinacyanol (1 : 1,000) . . . . 3 ozs. 3 o.o.s. 

CoUodion emulsion . . . . 100 ozs. 100 c.o.8. 


Poh Blue and (slightly) Blub-gbeen Sensitiveness. 

The following sensitisor increases the sensitiveness of the collodion 
ordinary work - 

Canary II. (sat. sol.) (Beade 
Holliday, Huddersfield) . . 1 oz. 10 c.c.s. 

Emulsion 10 ozs. 100 c.c.s. 

The dyed emulsion keeps well, and in half-tone work gives a sharp 
clean dot, but its speed is not improved. 


Safe-lights lor Developing. * 

The dyes hitherto in moat general use for the preparation of safe- 
lights and the quantities of each for a unit area are as follows ; — 
(Newton & Bull.) 

Yellow sdfe light for wet plates^ bromide papers. 

Per sq. Grs. per sq. in. 

; cm. 

Tartrazine 1 mgm. 

Or brilliant yellow .. .. O'Smgm. 

Or naphthol yellow . . . . 1 mgm. 

Oraoramine .. .. 2 mgm. 


(approx.) 

t 


4 


29* 
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safe light for ordinary plates. 

Per sq. Grs. per sq. in. 

cm. (approx.) 

Tartrazino ..1 mgm. ^ 

Rose bengal (or fast red) .. 0*5 mgm. 

Safe light for Ortho plates. 

The above screen is combined with one containing — 

Methyl violet* . . . , . . 0*5 mgm. ^ 

The red screen transmits light from the end of the visible red about 
\ 7,000 to \ 5,900 in the yellow. The methyl violet absorbs from 
X 6,500 to X 5,000, so that the only light passing the two is the- 
extreme red of X 7,000 to X 6,500. * 

The dyes are dissolved in gelatine solution, which in winter should 
be about 8 per cent, in strength and about 10 per cent, in summer. 
About 20 o.c.s. should be allowed for every 100 sq. cm. of glass, i.S?; 
about 20 minims per sq. in. The dyes are added, most conveniently 
from stock solutions, in quantity to give the proportions stated above 
in the fdtera. 


DEVELOPERS AND DEVELOP- 
MENT. 


In this section wo give developers for plates, roll and cut films 
arranged in alphabetical order. 

Properties of Chemicals in Common Use. 

Soda sulphite shoulc be in clear crystals. It should be kept well 
corked, otherwise the crystals become dull and powdery. Such 
sulphite must be rinsed for a few seconds, in a measure, with enough 
cold water to cover it, ilie water poured away and the crystals dried 
on a clean cloth and weighed out. Warm water, not hot or cold, is the 
best to pse. The ordinary form of sulphite (to be used in all formulee 
in this book unless otherwise directed) is the ** oryst.'' The 
“anhydrous" is a stronger variety, 1 part of which is equivalent to 
about 2 parts of “ cryst.’’ 

Potdss, metabisulphite should be in flattish crystals, with only a 
little powdery coating on them. Both dry and in solution it keeps 
muoh better than sulphite, and goes much further as a preservative. 
It should be woll corkod. 

It must not be dissolved in hot water. Motabisulphite is an acid 
substance, every grain neutralising 1 grain of soda carbonate cryst., 
) grain of caustic potash, | grain caustic soda, or ^ grain dry potass, 
carbonate. 
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Soda carbonate^ oryst., is best purchased from a photographic dealer ; 
washing soda (‘*8al soda” in the U.S.) is a more or less impure 
form. The salt loses water in the air, becoming thereby somewhat 
stronger, and should therefore be kept well corked. 

Potass, carbonate should be purchased “ dry ” and be moat securely 
corked; it absorbs moisture greedily, and if it has been kept for any 
time should be dried in the oven before weighing out. 

Caustic pofos/L— Purchase as *'best stick jpure” and keep well 
corked. Weigh out quickly and handle as little as possible, as it 
corrodes the skin. 

Caustic soda resembles caustic potash, and the same remarks apply. 


JVotei— In all formula the metric weights are not equivalents of the 
British item for item, but each formula gives a solution of the same 
-'•composition. 

The following are a few of the typical formulae generally employed 
for development, etc. 

Amidol. 

{Diamidophenol, made in Great Britain as Amidol-JoUnson^s) 

A normal developer consists of 


Amidol 2—3 grs. 4'5— 7 gms. 

Sodium sulphite 25 grs. 57*5 gms. 

Water to 1 oz. 1,000 o.o.8. 


The mixed developer will keep well in solution for about a week, or 
sometimes longer, if it is made not stronger than given above. It must 
b^ made up with freshly dissolved sulphite, as this salt does not keep 
well in solution for more than a few weeks. A sodium sulphite 
solution that has had added to it some potassium metabisulphite will, 
however, keep well for a very long period, and by the addition of dry 
amidol a fresh developer can be rapidly prepared when required. 
Make the following stock neutralised sulphite solution : — 

Neutkal Stock Sulphite. 

Sodium sulphite . . . . 4 ozs. 200 gme. 

Potassium metabisulphite ^ oz, 25 gms. 

Water to 20 ozs. 1,000 c.o.s. 

It is best to boil this mixture after having dissolved the chemicals 
in moderately hot water. Boiling is not essential, but it improves the 
keeping qualities of the solution. 

Developer. 

Amidol .. .. 40— 60 grs. 2 -3 grs. 4-5— 7 gms. 

Stock sulphite sol. 4 ozs. 100 minims 200 c.c.s. 

Water to . . . 20 ozs. 1 oz. 1,000 c.o.s. 

Amidol is an excellent non-staining developer, giving detail at first 
and density afterwards. Suitable for plates, papers and lantern 
slides. 
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Azof. 

^ The following are the instructions for the use of this single-solution 
developer : — 

" For Plates and Films : — 

Normal exposures : 

Under-exposures^: 

Over-exposures : 


Azol .. 

. . 20 mins. 


1 

Water.. 

. . to 1 oz. 

to 

» ozs. 

Azol . . 

. . 15 mins. 


[ oz. 

Water. . 

. . to 1 oz. 

tof 

Sozs. 

Azol . . 

. . 30 mins. 


1 oz. 

Water.. 

. . to 1 oz. 

to 4 

Fozs. 


For stand development : — Azol, 1 oz. ; water, 100 ozs. 

For tank development : — Azol, f oz. ; water, 40 ozs. Time of 
, devidopment of films at 60 deg. F., 20 to 30 minutes. This solution may 
be used several times in succession. 

For lantern slides and transparencies : — ^Azol, 25 mins. ; potass. ^ 
bromide 10%, 5 mins., water to 1 oz. 

For bromide papers : — Azol, 15 mins. ; water to 1 oz. A few drops 
of 10% solution potass, bromide may be added if the whites are grey. 

' For gaslight papers : — Azol, 40 mins. : water to 1 oz. Add a few 
drops of 10% solution of potass, bromide, sufficient to keep the whites 
clear. 


DiamidophenoL 

See Amidol. 


Ferrous Oxalate. 

This developer is rarely used now : it calls for greater exposure of 
the plate. But it is unique in the perfectly clear grey stainless' 
negatives which it yields. 

A. — Potass, oxalate (neutral), 5 ozs ; hot water, 20 ozs. Oool, and 
pour off clear liquid for use. 

B. — Warm water, 20 ozs. ; sulphuric acid, 30 minims ; sulphate of 
iron, 5 ozs. 

Mix 1 oz. of B. with 3 to 4 ozs. of A (pouring B into A, not vice 
versd). 

^ A more powerful developer is made by dissolving commercial dry 
ferrous oxalate in boiling saturated solution of potassium oxalate. As 
much as will dissolve is stirred in, and the whole left to cool, after 
which the clear solution is poured of! for use. 


For Transparencies on QEnATiNO-CHLORiDE Platbs. 


A. — Neutral oxalate of potash . . 2 ozs. 

Ammonium chloride . . . . 40 grs. 

Distilled water 20 ozs. 

B. — ^Sulphate of iron 4 drs. 

Citric acid 2 drs. 

Alum , 2 drs. 

Distilled water 16 ozs*. 


Fox black tones, mix the above in equal volume. 


100 gms. 
4*5 ffms. 

1,000 O.O.B. 


34 gms. 

17 gms. 

17 gtaa. . 
1,000 O.C.S. 
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HtJBSBB AND DBITnxSDD'S BTANDA&D FbbBOUB OxALATB DBVBLOPaS. 


^ {The Photo^aphic Joumalt 1898.) 

A. -^PotBssiam oxalate 
- Wateu .. 

B. — Ferioos sulphate 

Citric acid 

Water 


1 part 
4 parts 
1 part 
001 part 
3 parts 


O.-^Potass, bromide 
Water . . 


1 part 
100 parts 


For use take A, 100 parts ; B, 25 parts ; 0, 10 parts. Development 
to be oonduoted at a tentperature of 65 deg. F. 

(The ferrous oxalate as oompounded above contains In every 1,000 
..parts :~PotaBsium oxalate, 185 parts; ferrous sulphate, 68*5 parts; 
citric acid, 0*61 part ; potassium bromide, 0*74 part. 


Qlycin. 

One-Solution (Hubl). 


Boiling water 

. . 4 ozs. 

1,000 0.0.8, 

Sodium sulphite . . 

. . 2J ozs. 

625 gms. 

When dissolved add — 

Glyoin 

1 oz. 

250 gms. 

And then in small quantities— 

Potass, carbonate . • 

. . 5 ozs. 

1,250 gms. 


This forms a thick cream, which must be well shaken and then 
diluted with water; for normal work, dilute 1 oz. with 12 or 15 ozs. 
of water ; for very soft results with 30 ozs. of water. 


One-Solution. 


Glyoin 

Sodium sulphite . 
Potass, carbonate . 
Water to , . 


1 oz. 33 gms. 

2} ozs. 83 gms. 

5 ozs. 166 gms. 

30 ozs. 1,000 0 . 0 . 8 . 


For normal exposures dilute with an equal bulk of water, 

Glyoin is a slow-acting developer which keeps for a very long time 
and yields negatives perfectly free from stain. 


Hydroquinone. 

Made up with soda carbonate (es per the drst formula below) hydro« 
quinone is a rather slow-acting developer. The caustic-soda formula 
is quicker, but easily gives excessive density and contrast; it is best 
suited for line drawings or subjects where full contrast is required. 
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Onb-Solution. 

Hydroquinone . . . . . . 100 grs. 11*5 gms. 

Sodium sulphite 1} ozs. 75 gms. 

Sodium carbonate . . . . . . 3 ozs. 150 ^s. 

Water to.. .. .. .. .. 20 ozs. 1,000 o.o.s. 

May be diluted with an equal volume of water. 

This formula is not so quick in action as the next one, but there is 
less tendency for the great density in the high-lights which is easily 
produced in oases of under-exposure. In all cases the temperature of 
the hydroquinone developer should not bo allowed to fall below 60 deg. j 
or the solution becomes inert. 


Two-Solution (Caustic Soda). 


A. 

•Hydroquinone 

160 grs. 

18 gms. 


Sodium sulphite . . 

2 ozs. 

100 gms. 


Citric acid 

60 grs. 

7 gms. 


Potass, bromide . . 

40 grs. 

4-5 gms. 


Water to .. 

20 ozs. 

1,000 c.CtS. 

B.- 

-Caustic soda (stick) 

160 grs. 

18 gms. 


Water to .. 

20 ozs. 

1,000 c.o.B. 

For use : — A, 1 oz. ; B, 1 oz. ; water, 2 ozs. 

Onk-Solution (with Formaline). 



Hydroquinone 

. . 130 grs. 

15 gms. 


Sodium sulphite . . 

. . . . 6 ozs. 

300 gms. 


Formaline .. 

. . . . 3 drs. 

20 o.c.s. 


Water to 

. . . . 20 ozs. 

1,000 o.o.s. 


A slow developer, giving great clearness in the shadows and plenty 
of density in high-lights, and specially suitable for line-subjects. 

Metol. 

{See Monomet and Scalol,) 

Metol- Hydroquinone (M.Q.). 

{S:e Monomet- Undrofiuinone and Scalol-Hydroguinone.) 

Monomet. 

(Briiish'inado cloveLiper of Wliito Band Maniifaetuvinf' Co., replacing metol.) 

(Poll Soft Nf.oa'itvf.s.) 

Monomet 20 grs. 2*2 gms. 

Soda sulphite, oryst 240 grs. 28 gms. 

,, carbonate, cryst 240 grs. 28 gms. 

Potass, bromide 10 % solution . . 20 to 40 minims 2 to4o.c.g. 

*Water 20 ozs. 1,000 o.c.s. 

This may be made up in bulk as follows .—Monomet, 80 grs. ; soda 
sulphite, cryst., 2 ozs.; soda carbonate, cryst., 2 ozs.; potass, 
bromide, 1 to 2 drams ; water, 80 ozs. 

For use with plates and films, 1 part of the stock solution is mixed 
with I part of water to form the working developer. 
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Monotnet- Hydroquinone. 


Monomeli 

Hydroquinone 
Sodium sulphite, cryst. . . 
Soda carbonate, cryst. . . 
Potass, bromide 10% solution 
Water 


16 grs. 2 gms. 

32 grs. 4 gms. 

240 grs. 28 gms. 

240 grs. 28 gms. 

20 minims 2 to 4 o.c.s. 
20 oiA. 1,000 C.C.B. 


For use in bulk the formula may be made up as follows : — Mono- 
niet, 64 grs. ; hydroquinone. 120 grs. ; soda sulphite cryst., 2 ozs. ; 
soda carbonate, cryst., 2 ozs. ; potass, bromide, 1 dram : water, 80 ozs. 

For negative one part*of this stock solution is mixed with one part, 
of water to form the working devalopor. 


Formula for Tank Development 


Monomet 3^ grs. 

Hydroquinone 9"grs. 

Soda sulphite, cryst. . . . . I oz. 

Soda carbonate, cryst 70 grs. 

Potass, bromide 10% solution . . 5 drops 
Water 20 ozs. 


0*4 gm. 

1*2 gm. 

40 gms. 

8 gms. 

0*6 o.c. 
1,000 c.c.s. 


With this formula development is complete in about 20 minutes. 


Monomet- 

Pyro. 


A.— Monomet 

Pyrogallic acid . . 

Potass, metabisulphite 
Water 

20 grs. 

40 grs. 
100 grs. 

20 ozs. 

2*2 gms. 
4*5 gms. 

10 gms. 
1,000 c.c.s. 

B. 'Soda carbonate . . 

Potass, bromide 

Water 

800 grs, 

16 grs. 

. . 20 ozs. 

90 gms. 

2 gms. 

1.000 c.c.s. 


Equal parts of A and B are mixed to form the working developer. 


Paramidophenol. 

One-Solution. 


Potassium metabisulphite . . 6 ozs. 300 gms. 

Distilled water (boiling) . . . . 20 ozs. 1,000 c.c.s. 

Paramidophenol 2 ozs. 100 gms. 

Dissolve in the above order and add gradually— 

Caustic soda or potash q.s. 

to dissolve the precipitate first formed. 


For use, dilute 1 oz. with from 10-30 ounces of water. 
Paramidojphenol is stainless and keeps well in single solution, owing 
probably to its preservative action on soda sulphite. 
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Two-Solution. 

A. *— Paramidophenol hydtoohloride 200 grs. 

PdtftBsium metabisulphite 100 gis. 

Distilled water to . • • . 20 ozs. 

B. — Sodium sulphite 1| oz. 

Potassium oarbonate . . . . IJ oz. 

Distilled water to. . . . ozs. 

^or use, mix 1 oz . of A with 2 ozs. of B. 

Pyro-Soda Developer. 

(T/ic ** Formula,) 

Make up two solutions according to the following formula — 

^ A.— Pyro 1 OB. 50 gms. 

Soda sulphite, cryst 8 ozs. 400 gms. 

or anhydrous 4 ozs. 200 gms. 

Potass, metabisulphito . • . . 1 oz. 50 gms. 

Water 60 oiss. 3,000 c.c.s. 

B» — Soda oarbonate, cryst 12 ozs. 600 gms. 

or anhydrous 4^ ozs. 225 gms. 

Water 60 ozs. 3,000 o.o.s. 

Mix A, 1 part ; B, 1 part ; water, 2 parts. 

In making the A solution the sulphite and metabieulphite should 
be mixed together dry and put together into hot water. When they 
are dissolved, the solution should preferably be brought to the boil 
and boiled for about a minute, after which the pyro is dissolved — when 
. the solution is cooled. The boiling greatly improves the keeping 
qualities of the solution. 

If preferred the sulphite and metabisulphite can be dissolved in 
only half the water and the necessity of heating or boiling so much 
solution thus avoided. The second half can be added cold and the 
pyro then dissolved. 

This developer will produce negatives free from pyro stain, and 
4 to 6 minutes* development at normal temperature with full 
exposure will yield soft negatives full of detail and well suited to 
enlarging. The advantages of the developer are its cleanliness and 
the extraordinary keeping qualities of the A solution which must be 
' made up as directed above. 

When stronger negatives are required the developer can be made up 
by taking equal parts of A, of B, and of water, or equal parts of A and 
B alone can be used, this giving a developer containing about 
. 4 grains pyro to the ounce. 

The mixed solution can bo used for several plates in succossiou if a 
^ tittle extra time is given for development in each case. 

Ordinary Formula, ^ 

. ’ ^ The following is a formula for the pyro- soda developer on the 
\ ^li&es recommended by most of the British plate makers, t.e.^with' 
f:!tfi6tabiBulphite only as the preservative of the pyro in the A solution^ 


23 ms. / 
ll*5 gms, 
1,000 0 . 0 . 8 . 
62*5 gms. 
62'5 gms. 
1,000 O.C.S. 
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vrith sulphite in the B solution in amount generally equal to that 1 


of the soda carbonate therein : — 

A. — Potass, metabisulphite . . . . 30 grs. 3*5 gms. 

Water .. 20 ozs. 1,000 o.o.s« 

\Pyro . . J oz. 12*5 gms. ' 

B. '-Soda carbonate, oryst 2 ozs. 100 gms. 

Soda sulphite, oryst 2 ozs. 100 gms. ^ 

Potass, bromide 10 ^rs. 1 gm. 

Water 20 ozs. 1,000 o.o.s. 

Mix equal parts of A and B. 

The Hurter and Drifdeld standard pyro-soda developer for plate 
speed testing is : — ' 

Pyro 8 parts. 

Sodium carbonate 40 parts. 

Sodium sulphite . . 40 parts. 

Water to 1,000 parts. 

Pyro -Ammonia. 

(10% SODUTIONB.) 

A. — Pyro 1 oz. 100 gms. 

Potass, metabisulphite* . . .. 1 oz. 100 gms. 

Water to make 9 ozs. 1,000 c.c.s. 

B. — Potass, bromide 1 oz. 100 gms. 

Distilled water to .. .. 9 ozs. 1,000 o.o.8. 

0. — Liquid ammonia (0*880).. .. 1 oz. (d.) 100 c.c.s. 

Distilled water to 9 ozs. 1,000 o.o.b. 


To make a normal developer, take A, 20 minims ; B, 10 minims ; 0^ 
30 minims ; water to 1 oz. ; or if no bromide is used, A, 20 minims ; 
0, 10 minims ; to water, 1 oz. ; or in metric measures, A, 2 o.o.s. ; B, 
1 0.0. ; 0, 3 o.o.s. ; water to 50 c.c.s. 

Pyro -Caustic Soda. 

(Valbnta.) 

A. --Pyro 220 grs. 25 gms. 

Soda sulphite 3| ozs. 162*5 gms. 

Water to . . . . . . . . 20 ozs. 1,000 o.o.8. 

B. — Caustic potash 100 grs. 11*5 gms. 

or 

Caustic soda 70 grs. 8*5 gms. 

Water to 20 ozs. 1,000 o.o.b. 

Take A, 1 qz. ; B, 1 oz. ; water, 1 oz. 

The above is a quick-acting and cheap developer, resembling metol 
in its oharaoteristioB. 

Pyro- Metol. 

(See Monomet-Pyro and Pyro-ScaJoU) 

Ma solphlto •• .. .. 4 cm. 400gmBi 




' 430 HRITISH JOURNAI. PHOTOGRAPHIC ALMANAC, [1917 


Pyro-Scalol. 


A. — Potass me tabi sulphite .. .. 50 grs. 

Pyro 30 grs. 

Scalol 20 grs. 

Water 20 ozs. 


5-7 gms. 
3-4 gms. 
2‘3 gms. 
1,000 c.c.B. 


B. — Soda carbonate, rccryst .. 4 ozs. 200 gms. 

or anhydrous •».. .. IJ 75 gms. 

Soda sulphite, r< crysl. .. 1 oz. 50 gms. 

or anhydrous . . . . J oz. 25 gms. 

Water (warm) 20 ozs. 1,000 o.c.s. 

The chojiiicals arc dissolved in warm water yi the order named ; the 
' solution is ready for use when cold. 

To mix the working doveloper take equal parts of A and B. 


Pyro-Acetone. 

A. — Pyro . 1 oz. 100 gms. 

Sodium sulphite . . . . . 4 ozs. 400 gms. 

Distilled water to . . . .. 9 ozs. 1,000 o.c.s. 

Potassium metabisulphlto must not be used, unless neutralised, and 
there should be no addition of citric acid. 

A normal developer consists of : — 

A. sol ( -= pyro, 4 grs. or 8 gms.) 40 minims 80 c.c.a. 


Acetone 40 minims 80 o.c.s. 

Water .. .. .. .. 1 oz. 1,000 o.c.s. 


and is made by measuring out 40 minims of A solution, adding 
40 minims of acetone and making up to 1 oz. 


Pyrocatechin. 

Two-Solution. 


A. — Pyrocatechin 175 grs. 20 gms. 

Sodium sulphite 1* oz. 75 gms. 

Water 20 ozs. 1,000 o.c.s. 

B. — Potass, carbonate 2J ozs. 125 gms. 

Water .. .. .. 20 ozs. ' 1,000 o.c.s. 

Equal parts are mixed togothor. 

One-Solution. 

Sodium sulphite 5 ozs. 250 gms. 

Water 20 ozs. 1,000 o.c.s. 

Caustic soda .. .. 260 to 300 grs. 30 to 34*5 gms. 

Pyrocatechin 400 grs. 46 gms. 


. The ohemioals are dissolved in this order, and the stock solution 
Jtept well corked. It is diluted with 20 times its volume of water for 
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Scalol« 


(British~Made Developer (Johnsmi's) Replacing Metoh) 


Soda sulphite, recryst. . . 
or anhydrous . . 

Scalol 

Soda carbonate, rooryst 
or anhydrous . . 
Potass, bromide . . 
Water, warm 


i oz. 

110 grs. 
20 grs. 

1 oz. ^ 
168 grs.* 
4 grs. 

20 ozs. 


25 gms. 
12-5 gma. 
2*3 gms. 

50 gms. 

19 guis. 

0 5 gm. 
1,000 o.c.s. 


Dissolve the ohemicals in warm water in the order named ; 
developer is ready for usoVhen cold. 

This solution is suitable for uso with plates, films, or papers. 


the 


Scalol- Hydroquinone. 


One-Solution. 


Soda sulphite, recryst. 

or anhydrous 
Scalol.. 

Hydroquinone 

Soda carbonate, recryst. 

or anhydrous 
Potass, bromide 
Water (warm) 


1 oz. 50 gms. 

oz. 25 gms. 

0 grs. 2*5 gms. 

40 grs. 4*5 gms. . 

IJ ozs. 75 gma. 

250 grs. 28 gms. 

5 grs. 0*5 gm. 

20 ozs. 1,000 o.o.s. 


Dissolve the ohemicals in warm water in the order namod and use 
when the solution is cold. 


All descriptions of work, negatives cn plates and films, and bromide 
and gaslight papers ; the above stock solution is mixed with an equal 
bulk of water. 


Factorial Development. 


The total time of development (found by trial to give a certain 
amount of contrast) divided by the time in which the image first 
appears is the ** factor of a developer. 

The following “ Watkins* factors ** are abstracted from the instruc- 
tions from the “ Watkihs' dark room clock and faotoria calculator ** ; — 


Pyro-soda 

without 

bromide 


Grs. pyro 
to oz. 

1 

2 

3 

4 

5 


Suggested Factobb. 


Fac- 

tor. 

18 

12 

10 

8 

6i 


Pyro-soda 2 

with 3 

bromide 4 

8 

Fyio-acetone— about double the above figures. 


Grs. Grs. 
pyro brom. Fac- 
to oz. to oz. tor. 

' I I 

\ ? 

a 3i 
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Fac or. Factor. 


Amidol (2 grs. per oz.) 

18 

Imperial pyro-soda 



Diamidophenol 

60 

Imperial Standard 

(pyro- 


Diogen 

12 

nietol) 


9 

Hydroquinone (min. bromide) 

5 

Kodak powders 

. . • 

18 

Hydroquinone (max. bromide) Ak ! 

Metol (Monomet, 

Scalol, 


Ilford pyro-soda (maximum 


oto.) . . • 

a • • 

30 

pyw) 

H 

m.q 

• • • 

14 

Ilford pyro-soda (miiftimum 


Pyrocatechin 

• • • 

10 

pyro) 


Quinomet 

• • • 

30 


Note, — High-factor developers diamidophenol and Azofl), 

owing to the long time which is needed lor densitj, tend to 
softness. Short-factor developers £ydrOquinone and strong 

pyro-Boda) tend to hardness, sa they quickly build up density after 
the Image appears. 

Where a factor divides evenly into 60, the product is called a divisor, 
and will greatly facilitate calculating the total time of development. 
Thus Diogen has a divisor of 12 (60 divided by 5), and if the time of 
appearance in seconds is divided by 12 the result is the number ot 
minutes to develop. 

Pyuo-Soda Developers. 

With and without bromide. 


Factor. 

Austin-Edwards (with B) . . 5 

Barnet (with B) . . . . 4 J 
Oadett (no B) . . . . 9 

Kodak (no B) . . . . 12 

Edwards (with B) . . . . 4^ 
Premier (with B) . . . . 4J 

Q^m (with B) . . . . 4 


Marlon (with B) 
Mawson (no B) 
Paget (no B) , . 
Thomas (with B) . 
Wratieu(noB) 
Wellington fnormal) 
Wellington (studio) 


Factor. 
.. 44 

.. 10 
.. 11 
.. 5 

.. 11 
.. 11 
.. 15 


Restralners. 

Potassium bromide in 10 per cent, solution is the most common 
o restrainer. The dose is from one half-grain (5 minims) per ounce of 
developer. 

Anvmmium citrate solution has the advantage that after it has been 
added to the developer density can be obtained without further 
fogging, though the development of detail is prevented. An average 
^ dose with the pyro-ammonia developer is 6 to 10 grains per ounce (60 
'^ to 100 minims of solution made by adding ammonia, about 250 minims, 
to 1 ounce of citric acid dissolved in a little water until neutral, and 
'diluting the whole to 10 ounces). 

' PoUfsHum borotar irate. ^10 to 30 minims of a 10 per cent, solution 
restrain with most developers. 

Boditm bicarbonate acts as a lestzainer, particularly with amidol 

'^veloper. 
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FIXING, & HYPO ELIMINATORS. 

The Hypo Fixing Bath. 

In making up the fixing bath cold water should not be used ; the 
hypo greatly chills the water as it dissolves, and hinders the process. 
There is no harm in using even very hot water if the bath is cold 
before use. 

The average strength o&hypo for fixing negatives is 4 ozs. per 20 ozs. 
It should not bo less, but may be more — 5, 6 or 8 ozs. 

A convenient method of keeping hypo is : dissolve each pound in 
•about a pint of water (hot), cool and make up to 32 ozs. in all. Every 
2 ozs. of this stock solution eriuals 1 oz. hypo. It is used as follows to 
make up baths of various strength : — 

Hypo, required 


per 2 b 028. of 
fixing bath. 

8 ozs. 

Mix, of 

stock solution, 

, . 16 with 

Water. 

4 

i.e., stock, 4 ; water, 1, 

6 ozs. 

12 

with 

8 

t.e., stock, 3 ; water, 2. 

5 ozs. 

10 

with 

10 

i.c., equal parts. 

4 ozs. 

8 

with 

12 

i.e., stock, 2 ; water, 5. 

3 ozs. 

.. 6 

with 

14 

ie., stock, 3 ; water, 7. 

2 ozs. 

4 

with 

16 

i.e., stock, 1 ; water, 4, 


In fixing plates, observe three golden rules : — 

1. — Lot plates remain in fixer as long again as it takes for the 
white emulsion to dissolve away. 

2. — Always rinse fingers under tap or in a dish of wa!icrafter 
touching hypo, not simply wipe on a towel. 

3. — Avoid letting hypo droppings dry up on table or floor. If 
hypo solution drops or is splashed or spilt about the dark room, 
mop it up with a floor cloth and leave all clean. 

Acid Fixing Baths. 

Hypo, 4 to 6 ozs. 200tp300gm8» 

Potass, metabisulphite . . . . oz. 25 gms. 

Water 20 ozs. 1,000 c.o.s. 

The metabisulphite should be added only when the hypo solution 
is cool or tepid — not when it is hot. 

• ^is is the best formula we know for an acid fixing bath for plates 
or papers. It keeps clear and stainless to the last, and does not throw 
' down sulphur with use. 

'The following is a cheaper bath : — 

Hypo solution (1:5) .. .. 50 ozs. 1,000 c.c.s. 

, T& which add a mixture of— 

Tartaric acid solution (1:2) . IJ oz. 30 c.oji, 

Sodium sulphite solution (1:4) 3|ow. ‘TOo.o.a. ^ 
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Alum -Hypo Fixing: Bath. 

Alum (saturated solution) .. 20 ozs. l;000o.o.B. 
Sodium sulphite (saturated solu- ^ 

tion) . . . . . . . • 4 — 7 ozs. 200-300 c.o.s. 

Hypo-solution (1 : 5) .. .. 20— 28 ozs. 1,000-1,250 o.o.s. 


Chrome Alum and Hypo Pixins: Bath. 

Add- 


Strong sulphuric acid 
Water 

to— 

Sodium sulphite . . 

Water 

And pour the mixture into — 

Hypo 

Water 

Finally add to the above mixture — 
Chrome alum 
Water 


2 dr, (fl.) 

10 o.o.s. 

2 ozs. 

80 o.o.s. 

2dozs. 

80 gms. 

6 ozs. 

240 o.o.s. 

16 ozs. 

700 gms. 

48 ozs. 

2,000 O.C.S. 

1 oz. 

40 gms. 

8 ozs. 

300 c. 0 . 8 . 


Removing Hypo by Washing. 

In washing negatives in running water or frequent changes, over 
90 per cent, of the hypo is cleared away in less than ten minutes. To 
remove the remainder, by a washer or hand method, it is essential to 
drain oi! all the water in which the negative has soaked. The best 
washers are those which alternate! / empty and refill, and the same 
principle should be followed when washing in dishes. If this is done 
there is no need to wash negatives longer than an hour at the outside 

Hypo-eliminators are chemicals which convert the hypo into some 
other substance, but as it is not certain into what, this chemical 
method of removing hypo is not so reliable as removal by washing. 
But we give three formulie. 

Hypo - Eliminators. 

Pebmanqanate. 

Wash the negative for one minute under the tap, and transfer to a 
shallow dish containing water with enough potass, permanganate In it 
to turn it pink. Bemove the negative as soon as the colour goes 
(which will be in a second or two if hypo is present), and keep on 
treating in the very weak petmanganate Miths until the colour is not 
discharged. The water itself will destroy the permanganate colour, but 
not quickly as hypo docs. A very cheap and satisfactory process which 
allows of a negative being ready for drying within three minutes of 
fixation. 

Peesulphatb. 

^ Ammonium persulphate . . .. 2j[grB. 6 gms. 

^ ' Garbcnate of soda 5 grs. 12 pns. 

m Water 1 oz. 1,000 o.o.s. 
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Pbboabbonate. 

PotasBium percarbonate .. .. 2JgrB. 6gms. 

Water •. .. .. loz. 1,000 o.o.s. 

Rapid Drying: of Negatives. 

Method I. — Rinse from the hypo-bath, place in 1 : 50 formaline for 
ten minutes, wash by pouring nearly boiling water six times over the 
negative and dry by heat. To get rid of the relief which is produced 
by this process the negative is rubbed with a piece of wash-leather 
moistened with alcohol. 

Method II. — After washing in the usual way or using a hypo- 
eliminator, lay a piece of old tine cambric on the negative and firmly 
pass a roller squeegee overtt. The negative, with much of the water 
thus removed, will dry in a few minutes in a moderately warm place. 

M^hod 111. — Soak in two successive baths of methylated spirit, 
Shd place in a current of air. The present commercial spirit, owing 
to the mineral naphtha in it, causes a whitish scum on the surface of 
the film, and is not favourable to clean work. 

Method IV. — Electric hot blast— by means of a blower of the kind 
used by hairdressers, and capable of giving a temperature of from 
68*^ to 125^ F., within from 4 to 6 minutes, according to the distance 
of the blower from the rack of negatives — 3 ft. to 1 ft. 


HARDENING AND CLEARING 
SOLUTIONS. 


As a general rule, there is no need to use a bath of alum ; frilling or 
softening of the films of plates is seldom met with — that is, in 
temperate latitudes. When it does occur, it is most usually the 
result of baths (developing, fixing, etc.) being of very different strengtlis 
or at different temperatures. 

If a plate should show signs of frilling in the developer, it should 
be rinsed for an instant and placed in one of the hardening baths, 
given below, then washed for ten minutes before fixing. This is better 
than hardening after fixing. 

Hardening: Baths. 


Formaline 1 oz. fiuid. 50 c.c.s. 

Water 10to20ozs. 500- 1,000 o.o.s. 

Alum 1 oz. 50 gms. 

Water 20 ozs. 1,000 o.c.b. 

Chrome alum 1 oz. 50 gms. 

Water . . . . . . . . 20 ozs. 1^000 o.o.s. 


Whichever bath is used, allow it to act for 15 or 20 minutes. 

In making up the chrome alum bath, use cold or warm, not hot, 
. water. 
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Clearing: Solutions. 

Acid Alum. 

Alunr .. ' .. 2ozs. 200 gma. 

Oitrio aoid 1 oz. 100 gms. 

VV'ater 10 ozs. l^OOO o.o.a. 

Wash well after fixiug, and immerse the negative in the above 
This bath is also *asefal for removing white soum from negatives 
developed with ferrous oxalate if rubbed on with cotton >ool. 

Gheome Alum. 

Chrome ahim oz. 25 gms. 

Hydrochloric acid 1 i oz. 25 c.o.s. 

or I ^ 

Oitric acid ) 1 oz. 50 gms. 

Water 20 ozs. 1,000 o.c.s. 

We prefer this latter bath for the final treatment of negatives, and 
for obtaining a clean smooth him. 

Thiocabbamide, 

Thiocarbamide 90 grs. 10 gms. 


Citric acid . . . . . . . . 90 grs. 10 gms. 

Water 20 ozs. 1,000 o.c.s. 


Sodium Hypochlorite. 

(Emi de Javelle,) 

This bath need only be resorted to in cases of severe stain, par- 
ticularly on old negatives. 

Bleaching powder.. .. .. 1 oz. 30 gms. 

Sodium carbonate. . .. .. 1} oz. 45 gms. 

Shako up tho bleaching powder with a solution of the carbonate in 
a^little water (6 ozs. or 180 c.o.s.), and filter. Extract the residue 
with plain water, and again filter. The filtrate (solution of sodium 
hypochlorite) forms an active stain remover. It can be acidified with 
oxalic acid, and then discharges yellow stain still more vigorously, 
but with risk to the silver imago. 

N.B. — In either state (alkaline or acid) the solution has a strong 
softening action on gelatine. Plates should not be left to soak longer 
than necessary — \Yhich should be 10 to 15 minutes as a rule. 

Removing Silver Stains. 

Most silver stains (due to dampness of paper or negative while the 
two are in contact) will readily yield to the following simple treatment 
first suggested by Mr. Harold Baker : — 

Rub the dry negative with Globe metal polish (or other similar 
abrading pr^aration) for a miuute or two. This is done by appl;^ng^ 
the polishing paste on a tuft of cotton wool. Then place no^m in 
very strong hypo solution. Here the stain disappears; thet^e mdy 
be minutes or hours according to the depth and age of the statn^ , j I 
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In Tory sevare cases the follo\Ying method may be necessary : — 
Soak the negative in— 

^ A.— Potass, iodide 200 grs. 45 gms. 

Water 10 ozs, 1,000 o.c.s, 

and after washing transfer to — 

B.— Potass, cyanide 300 grs. 70 gm's. 

Water .10 ozs. • 1,000 q.c.b. 

in which rub the stained part of the film with a pledget of cotton 
wool. 

If the stain does not yield to this treatment a solution of iodine (in 
potass, iodide) may be used, in place of solution A. 


NEGATIVE REDUCERS. 

Beduction is useful if the negative is so dense (black) that it takes 
long to print. Also, apart from reducing time of printing, reduction 
is used to improve the gradation of negatives. 

For those which are too hard, usually as the result of under- 
exposure and too long development, the best reducer is the per- 
sulphate. The permanganate and bichromate are similar in their 
effect. 

For those which, though dense, yield prints which are too flat— this 
is the result Of great over-exposure and long development — the best is 
Farmer’s. Belitski’s Is similar. 

Even when density is not excessive, it is usually well, in the case of 
flat negatives, to reduce a little in “Farmer’s,” and then intensify. 

The other reducers — Eder’s, iodine-cyanide, and ceric sulphate- 
are used chiefly when it is desired somewhat to reduce' negatives of 
good gradation*' 

Parmer’s. 

This reducer tends to remove detail in the shadows whilst leaving 
untouched the dense high-lights. Hence it increases contrast ; 
** brightens up ” a negative. 

Hypo solution (1:5) • . . . 5 ozs. 150 o.o.s. 

Potass, ferrioyanide (10% sol.) .. quant, suff. quant, suff. 

The colour is a fair indication of the strength of the reducer ; it 
should be pale yellow, not orange, and should be used weak rather 
than strong, since its selective action on the shadows of a negative is 
then less. ^ 

. 'Yellow stain is4ue usually to the, use of an acid fixing bath, or 
afi old fixing bath, instead of clean plain hypo solution. It is not 
easy to remove. 

‘ Irthe reduction is required as '*even’’ as possible, that is, less 
pronoi^ced on the shadows of the subject in the negative, use the 
redi^ very weak, via. : 'largely diluted with water. 
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Where the extreme of contrast is required, use a strong reducer, 
applying it with cotton wool, not too wet with reducer. Very useful 
for line negatives, where quite clear lines on a dense ground are 
wanted. 

Belitski’5. 

Potass, ferric oxalate . . . . 150 grs. 10 gms. 

Sodium sulphite . . . • 125 grs. 8 gms. 

Water.. ” .. .. 7 ozs. 200 o.c.s. 

Dissolve and add — 

Oxalic acid . . . .• . 40 to 45 grs. 2*5 to 3*1 gms. 

and shake until the solution turns green. Then pour ofi from 
undisBolved crystals and add — 

Hypo 1} oz. 50 gms. 

Instead of the ferric oxalate the following more easily obtainable 
chemicals can be used in the formula : — 

Ferric chloride cryst 100 grs. 6*5 gms^ 

Potass, oxalate 190 grs. 12*5 gms. 

This reducer is stainless, and keeps well in the dark. Its action on 
the shadow detail of the negative is similar to that of Farmer’s. 

Persulphate. 

Ammonium persulphate. . . . 10 to 20 grs. 23 to 45 gms. 

Water 1 oz. 1,000 o.o.s. 

A fresh solution is made at time of use. A drop of sulphuric acid 
per 2 ozs. makes the action more regular. It is best also to use 
the reducer before the negative has dried. 

When sufficiently reduced — ^indeed, slightly before — the negative is 
placed at once into 5 per cent, sodium sulphite solution. 

If much reduction has taken place it is well to fix a second time. 
The persulphate reducer acts first on the heavy high-light densities 
of the negatives, reducing these without afiecting shadow detail. It 
thus ** softens " a hard negative. 

Eder’s (Mercury and Cyanide). 

Potassium cyanide • . . . 20 grs. 5 gms. 

Potassium iodide 10 grs. 2 gms. 

Mercury bichloride . . . . 10 grs. 2 gms. 

Water 10 ozs. 1,000 o.o.s. 

Dissolve the mercury, then the iodide, and lastly the cyanide to 
dissolve the red precipitate formed. The solution reduces slowly, and 
is non-staining and intensely poisonous. 

Iodine -Cyanide. 

Iodine (10 per cent. sol. in potass, 
iodide sol.) 30 minims 6 o.o.b. 

Potass, cyanide (10 per oent. sol. 
in water) . . .... . . 5 minims 1 o.c.s. 

Water 1 oz. 100 o.c.s. 

A very olean-aoting (but intensely poisonous) reducer. Very 
suitable, when used quite weak, for bromide prints, as it leaves no 
stain. 
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Ceric Sulphate. 

Sulphuric acid (sp. gr. l-J . . 20 minims 4 c.c.s. 

Water . . 2 ozs« 200 c.c.s. 

Dissolve in this— 

Ceric sulphate 1 oz. 100 gms. 

And dilute to — 

Water 10 oze. ^ 1,000 c.c.s. 

Hard negatives are placed wet in a mixture of this stock solution 
and nine times its volume of water. Beduces contrasts. Over- 
exposed, long-developed negatives are dipped dry into a mixture of 
stock solution and an equal part of water and carefully watched , as 
the action is very rapid. A Convenient form of the reducer is the 
stock solution sold by Lumi^re. 

Permangfanate. 

Potass, permanganate, 10% solu- 
tion 1 dr. 10 c.c.s. 

Sulphuric acid (10% solution by 
volume of 1‘84 acid) . . . . 5 drs. 50 c.c.s. 

Water 10 ozs. 1,000 c.c.s. 

Applied to a wet negative, gives even reduction. A dry negative 
receives greater reduction in the high-ligbts. and great softening may 
be obtained by immersing dry negative quickly in the reducer, washing 
immediately, drying and re-immersing. ' Any brown stains are 
removed with a 10% solution of sodium sulphite containing 
2% oxalic acid. 

Bichromate. 

Potass, bichromate 100 grs, 20 ems. 

Sulphuric acid • . 7 drs. (fl.) 40 c.c.s. 

Water .. •• 20 ozs. 1,000 c.c.s. 

Hypochlor and Alum. 

Chrome alum 10 grs. 4 gms. 

Eau de Javelle ^ oz. 100 c.c.s. 

(See ** Clearing Solutions ") 

Water to tuake 5 ozs. 1,000 c.c.s. 

Immerse the negative and gently rub the surface with a piece of 
cotton wool. By confining friction with the wool to certain parts, 
extra reduction can be obtained. 

Reducing: Hard Neg:ative5. 

A most valuable and perfectly safe method of reducing excessively 
hard negatives is one dependent on re-development. Bleach the 
negative first in a solution of ferrioyanide and potassium bromide, 
using the same bath as is commonly employed for sulphide toning. 
After a thorough wash re-develop in a developer containing 2 per 
cent, of rodinal and 1 per cent, of potassium bromide — that is, one 
containing 1 dram of rodinal and 5 drams of 10 per cent, bromide 
solution in 6 ozs. of water. Development will be very slow, but the 
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plate may be left to itself for half an hour or so, as the action cannot 
go too far. When development is sufhoient the plate is fixed, washed, 
and dried. 

Basket! 's (Local) Reducer. 


It consists of— 

Globe metal polish 2d. tin 

Terebene . . . . 2 oza. 

Salad oil . . 2 ozs. 


The ingredients are to be well mixed, and strained through fine 
muslin two or throo times to remove any coarse particles. Dense 
parts of a negative are rubbed down with the reducer applied by the 
finger-tip or with a bit of chamois leather. 


NEQATIVE INTENSIFIERS. 


IbTegatives which are too thin (and as a rule yield fiat prints) may 
be greatly improved by intensification. 

If the negative is thin through under-exposure, that is, has not 
attained good density even on long development, the best intensifier, 
is the uranium, h'or this, as for most intensifiers, the plate should be 
both thoroughly fixed and washed — one is as important as the other. 

If the plate is simply undor-devcloped — clear and bright, but thin-— 

• the chromium or the mercury and ferrous oxalate intensifier (applied 
more than once if necessary) or the Wellington silver intensifier is 
very suitable. IE the plate is over-exposed, thin but veiled and fiat, 
the mercury and ammonia intensifier is a good remedy ; or it may be 
well first to reduce carefully with Farmer’s reducer, and then" (after a 
second thorough wash) to intensify with chromium, mercury and 
ferrous oxalate, Wellington, or, if plate is very fiat, with Monckhoven’s 
or the mercury and ammonia formula. The copper and lead inten- 
sifiers give great density, and are suited only for negatives of line 
drawii^gs, etc., in which great general opacity and, at the same 
time, great clearness of the lines are required. 

Mercury Intensificatibn. 

The negative is bleached in the following saturated solution nf 
mercury bichloride : — 

Mercury bichloride (corrosive 
sublimate) 1 oz. 62 gfiiB. 

Hot water 16 ozs. 1,000 o.e.s. 

After cooling this solution and pouring off from the white feathery, 
ocystals thrown down, add — 

Hydrochloric acid. • .. 30 minims 4 6«o»s» . 
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After well washing, the bleaohed negative is blackened in one or 
other of the following : — 

A»-*-Ammonla (0*880) 20 drops 20 drops 

Water • . 1 oz. 30 o.o.s* 

Gives great intensification and good black colour. 

Bi— Soda sulphite, 10 per cent, solution, made slightly acid with 
citric acid. Very slightly strengthens a negative. 

0.— An alkaline developer, such as pyro-soda, pyro-ammonia, hydro - 
qulnone. Gives about double the intensification of B. 

D. — Sohlippe’s salt . « ^ • . . 200-400 grs. 20-40 gms. 

Water .. .. * .. 20ozs. 1,000 c.c.s. 

This solution must be made fresh, and gives great intensification. 

^.—Ferrous oxalate developer, made as directed under De- 
velopers.** This process can be repeated as many times as 
desired, and gives absolutely permanent results : it deals 
evenly throughout with the tones in the negative. 


Moitckhoven’s^ 


A. — Bromide of potassium • . 10 grs. 

Bichloride of mercury • . 10 grs. 

“^^ater • ■ • • • . 1 oz. 

B« — Pure cyanide of potassium . . 10 grs. 

Nitrate of silver 10 grs. 

Water 1 oz. 


23 gms. 

23 gms. 
1,000 c.c.s. 

23 gms. 

23 gms. 
1,000 c.c.s. 


The silver and cyanide are dissolved in separate lots of water, and 
the former added to the latter until a permanent precipitate is 

S reduced. The mixture is allowed to stand 15 minutes, and, after 
Itering, forms Solution B. 

Place the negative in A till it is white, then rinse and transfer it 
to Solution B. If the intensification has been carried too far, it may 
be reduced by treatment with a weak solution of hyposulphite of 
soda. 


Mercuric Iodide. 


A. — Mercuric chloride 175 grs. 

Water .... 10 ozs. 

B. ^Potass iodide.. 1 oz. 

Water .... 10 ozs. 


Add the major part of the iodide . (B) solution to that of the mercury 
and stir well. There should remain a considerable red precipitate. 
Then add the remainder of the iodide solution in small doses until 
the solution just clears. This forms theatock intensifier. 

The> soiution ' changes the negative to a brown colour which on 
washing in water changes to bright orange, yielding a very great 
.degree of intensification. For still greater intensification and black 
coTour* pass the negative, after washing, through a bath of soda 
Bhfphw» a grains to the ounce. 
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A clioaper form of this formula can be made Up by using only 270 
,grs. of potass iodide instead of 440 as directed above. This is added 
to the mercury solution, forming a muddy red mixture whi(^ can be 
cleared by adding a few drops of hypo solution. 

LnmUve Fcn'tnula. 

Water 20 ozs. 1,000 o.c.s. 

Sodium sulphite 4 ozs. 200 gms. 

Mercuric iodide 90 grs. 10 gms. 

The sulphite must bo dissolved first. The solution keeps well ih 
the dark. 

This is a very convenient intensifier, as plates need only be 
rinsed for a few minutes in water on coming out of the hypo bath to 
bo ready for intensification. 

When intensified they are simply washed for a few minutes ; the 
negative is then liable to yellow in time, but if plate is placed for a 
few minutes in any non-staining developer the results are quite 
permanent. 

If mercuric iodide is not available the following may be Used : — 

Mercuric chloride 50 grs. 6 gms. 

Water 10 ozs. 500 o.o.b. 

Add 10 per cent, potass, iodide solution until precipitate first 
formed is redissolved. About IJ oz. (75 o.c.s.) will be required, and 
when clear, add— 

Sodium sulphite . . . • • • 4 ozs. 200 gms. 

Water to make 20 ozs. 1,000 o.c.s. 


Silver Intensifiers. 


J. B. B. Wellington’s Formula (1911). 

First harden the film in : — ^Formaline, 1 part ; water, 10 parts, for 
five minutes. Rinse for a few minutes, and then place for ^exactly one 
.minute in : — 

I. — Potass, ferrioyanide . . . . 20 grs. 2*3 gms. 

Potass, bromide 20 grs. 2-3 gms. 

Water 20 ozs. 1,000 o.c.s. 

This causes no apparent change in the negative ; if used too long it 
will bleach the negative and alter its gradation. Rinse again for a few 
minutes and intensify. ^ 

Stock Solutions, 


A. — Silver nitrate 800 grs. ' 

Water, distilled, to .. .. 20 ozs. 

B. — Ammonium sulphocyanide 1,400 grs. 

Hypo 1,400 grs. 

Water to 20 ozs. 

Takej 
should be c 
1 dram, 


91*2 gms. 
1,000 c. 0 . 8 . 
160 gms. 
160 
1,00.0 
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Place negative in chemioally clean dish, best of glaBB, and pour 
solution over it. Silver begins to deposit in a minute or two. When 
intensified enough, place in acid fixer and well wash. Flat negatives 
may be over-intensified and then treated with Farmer’s reducer. 

Acid Silver. 

A. — Pyro 15 grs. 3*5 gms. 

Citrio acid 5-10 grs. 1-2 gms. 

Water 10 ozs. • 1,000 o.c.s. 

B. — Silver nitrate 10 grs. 23 gms. 

Water to 1 oz. 1,000 c.o.s. 

About 1 oz. (30 o.c.s.) of A is poured over the plate once or twice, 
about 15 drops of B solution .added, and the mixture again applied. 
Intensification now takes place and the solution is poured ofi and on 
until sufiioient. If intensifier becomes very thick and turbid, fresh 
should be mixed up. When dense enough the negative is rinsed, 
fixed and washed. Negatives (on gelatine plates) are best hardened 
with alum or formaline before using this intensifier, otherwise it is 
difficult to avoid stains. 


Chromium Intensifier. 

(C. Welhome Fi;ger .) 

An excellent and convenient intensifier for general work. Results 
permanent. 

A. B. 0. 

Potassium bichromate ... 5 grs. 10 grs. 10 grs. 

Hydrochloric acid (sp. 

gr., 1-160)* .. .. 1 minim 5 minims 20 minims 

Water 1 oz. 1 oz. 1 oz. 

Bleach in A, B or G solution, wash until yellow stain is removed, 
and then develop with diamidopheuol. 

If other developer is used, it may be necessary to expose for a short 
time to diffused daylight (not sunlight) during development in order 
to get full density. Excessive exposure before development may make 
it difficult to' obtain density. 

A gives intensification about equal to mercury and ammonia ; B, to 
that of mercury and ferrous oxalate ; and G, to that of mercury and 
sodium sulphite. 

The process may be safely applied after fixation if the plate is 
simply rinsed lor a minute or so. 

It may be repeated several times if the first application does not 
give enough density. 


. Copper Intensifier. 

Gives great intensificatioh and is best suited for line subjects. 

A. — Copper sulphate 100 grs. 230 gms. 

Water . • * Jl oz. 1,000 o.o.8. 

B. ^p|tass. bromide 100 grs. 230 gms. 

Water to . . . 1 oz. 1,000 o.o.s. 


* Ocmiiierdial pure ** strong; aoid. 




A and B are separately made up with hot water, mixed, and allowed 
to cool. The negative is bleached in the mixture, and washed for a > 
minute or two. It is then blackened in : — 

Silver nitrate . . . • . 45 grs. lOO ^s. 

Water (distilled) 1 oz. 1,0(X) o.c.s. 

Foe still greater density, the negative is well washed from silver, and 
an ordinary developer applied. 

If too dense, after the silver, it can be placed in weak hypo solution 
about 10 grs. per Sz.) or weak potass, cyanide (about 2 grs. per oz.). 


Lead Intensifier. 

Lead nitrate * 400 grs. 46 gms. 

Potass, ferrioyauide . . . . 600 grs. 70 gms. 

Acetic acid 3 drachms 20 o.c.s. 

Water to 20 ozs. 1,000 c.o.s.*^ 

This stock solution will keep for a long time in the dark. The 
negative is bleached in it, washed once very ca/refully in ICXper cent, 
nitric acid — the acid makes the film very tender — then in water, and 
then darkened in : — 


A. — Sodium sulphide . . 
Water 

• • 

• • 1 oz. 

• . 20 ozs. 

50 gms. 
1,000 o.c.s. 

Or in— 




B. — Sohlippe’s salt 

Ammonia (0*880) . . 
Water 

* • 

. . 90 grs. 

. . 6 drachms 
. . 20 ozs. 

10 gms. 

40 c.c.s. 
1,000 o.c.s. 

Or in— 




C. — Potass, bichromate 
Ammonia (0*880) .. 
Water 

•• 

. . 1 oz. 

. . A oz. 

. . lO ozs. 

100 gms. 

50 C.O.S., 
1,000 c.c.s. 


The lead intensifier gives very great intensification, and is suited 
only for line-subjects. 


Uranium Intensifier. 

A. — Uranium nitrate 100 grs. 23 gms. 

Water . . 10 ozs. 1,000 o.o.i 

B. - -Potass, fcrricyanide . . . 100 grs. 23 gms. 

Water . . . . . . . 10 ozs. 1,000 o.o.B. ' . 

The intensifier is prepared from: — A sol., 1 oz. ; B sol., 1 os. ; acetic 
acid, 2 drachms. 

The plate must be perfectly free from hypo, and after intensifioatlon 
be washed in several changes of still water until the yellow st^tn is. 
gone. A 10 gr. per oz. solution of ammonium sulphooyanide removes 
any yellow stain, and weak ammonia or sodium carbonate removes 
the intensification altogether, restoring the negative to its original 
state. A weak acetic acid bath should then be applied to the negatli^ , 
if the intensifier is to be again applied. 
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NEGATIVE VARNISHES. 


Hot Varnishes. 

No. 1. — Sandarao 4 ozb. 113 gms. 

Alcohol 28 OZB. , 800 c.o.s. 

Oil of lavender .. * .. 3 ozs. 85 c.o.s. 

This is a good varnish for retouching upon, and a tooth is easily 
obt^ned by rubbing. 

No. 2. — Seed lao 2 ozs. 50 gms. • 

Sandarao 2 ozs. 50 gms. 

Oil of lavender A oz. 12 5 gms. 

Oastor oil 1 oz. 25 c.c.s. 

Alcohol 40 ozs. 1,000 c.c.s. 

To prepare a good surface for the retouching pencil, the negative 
after varnishing is dusted over with fine resin powder and rubbed up 
with the fingers. 

. No. 3. — White hard varnish . . . . 15 ozs. 150 c.c.s* 

Beotified spirit (not me- 
thylated spirit) . . . . 20 to 30 ozs. 200 to 300 c.c.s* 

This will be found a good and cheap varnish if durability is not 
required, as it is easily rubbed up for retouching upon and easily 
cleaned off. Very suitable for enlarged negatives that are not to be 


retained. 

No. 4. — Bleached shellac 

. . 1} ozs. 

62 gms. 

Mastic 

• • 1 oz. 

13 gms. 

Oil of turpentine 

. . i oz. 

13 c.c.s. 

Sandarao.. .. ... 

. . 1^ oz. 

62 gms. 

Alcohol 

. . 20 ozs. (fl. 1 

1,000 c.c.s, 

Tough, hard, and durable. 

No. Sandarao 

. . 80 ozs. 

160 gms. 

Turpentine 

. . 36 ozs. 

72 c.c.s. 

Oil of lavender . . 

. . 10 ozs. 

20 c.c.s. 

Alcohol 

. . 500 ozs. 

1,000 c.c.s. 

This one may also be rubbed down with powdered 

resin, and gives 

a splendid surface for retouching. 

No. 6.— Sandarao 

. . 1 oz. 

55 gms. 

Seed lao 

1^ oz. 

83 ^s.' 

Oastor oil • 

3 drs. 

20 c.c.s. 

Oil of lavender 

U dr. 

10 C.O.8. 

Alcohol .« iBozs. (fi.) 

This varnish is somewhat dark in colour. 

1,000 0.0.8. 
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No. 7. — Best orange shellao . . . . ozs. 125 gms. 

Oil of lavender or oil of turpen- 
tine . . i oz. 13 c. 0 . 8 . 

Methylated alcohol . . ^ . 20 ozs. 1,000 o.o.s. 

Keep in a warm place until dissolved ; then add a large teaspoonful 
of whiting or prepared chalk; shake, set aside to clear, and then 
decant. This is specially recommended for gelatine negatives. 


Cold Varnishes. 


No. 1.— CeUuloid.. 

Amyl acetate 


1 oz. 10 gms. 

50 ozs. . 500 o.c.a. 


To counteract the sickly odour of aniyl acetate, add a small pro- 
portion of oil of lavender. 

This may be flowed over or applied with a brush to the cold negative. 


No, 2. — Zanzibar copaf% . 
Amber (fused) . . 
Ether 
Acetone . . 
Ohlorofotm 

No. 3. — 20% shellao solution 
Ammonia (0*880) 
Methylated spirit 


6 ozs. 

30 gms. 

1 oz. 

5 gms. 

60 ozs. 

300 c.c.s. 

40 ozs. 

200 c.c.s. 

4 ozs. 

20 O.C.S. 

2 ozs. 

160 c.c.s. 

3 drs. 

30 c.c.s. 

4 ozs. 

320 c.c.s. 


Nok 4. — A mixture of Japanese gold size (1 part) and benzole (2 parts) 
forma a rather slow-drying thougn otherwise excellent cold 
varnish. The surface takes the pencil well. 


Shellac Water Varnish. 

Shellac 3 ozs. 100 gms. >■ 

Sodium carbonate (saturated solu- 
tion) 24 ozs. 800 c.c.s. 

The shellac is allowed to soak in the liquid for twenty-four hours ; 
the liquor is then poured away and replaced by an equal quantity of 
water, and the mixture boiled until the shellac dissolves. After 
standing some time the liquid becomes perfectly clear and bright. 


How to Varnish Negatives. 

Using Cold Varnish. 

First place negatives where they will become perfectly dry, e.p., near 
a fire (Fig. 1) or on a bath hot-water tank. Next lay out to get quite 
cold (Fig. 2). Remove dust with a strip of cotton plush or earners 
hair brush (Fig. 3). Poiso negative on the tips of fingers, steady with 
thumb, and pour pool of “cold ” varnish (bought, or made from one of 
the formula) given above), in centre (Fig. 4), using plenty. Let pool 
spread of itself (Fig. 5). Now incline plate to cause varnish to fiow 
into right-hand far corner (Fig. 6) ; thence into left-hand far corner 
(Fig. 7) ; thence into left-hand near corner (Fig. 8), and then raise 
negative so as to flow excess of varnish back into bottle (Fig. 9). 
(N.B. — In tilting negative to distribute varnish, return plate to level 
position a little before varnish has reached the corner ; the wave of 



5 



bottio, rook negative to and fro (Fig. 10), bo aR to avoid a streaky 
coating, and as each negative is thus finished stand it on blotting- 
paper to dry (Fig. 11). 

Film Varnishes. 

The above water varnish is suitable, or the following : — 

Borax . . ' 300 grs. 30 gms. 

Glycerine 300 minims 30 c.o.s. 

Shellac 6r0 grs. 60 gms. 

Water 20 ozs. 1,000 c.o.s. 

Boil together for about half an hour, then add — 

Methylated spirit 5 ozs. 250 c.o.s. 

and filter. 

'Another good varnish for oelluloid films is — 

Dammar . . . . . . . 500 grs. 115 gms. 

Benzole .. ./ .. .. 10 ozs. 1,000 c.o.s. 

In whioh, after filtration, the films are immersed and then hung up 
to dr^. 

Retouching Medium. 


- - ' Pale gum resin 200 grs. 230 gms. 

[Z b' Jt' Gum dammar 90 grs. 100 gms. 

Gum mastic 20 grs. 23 gmis. 

Oil of juniper 1 gr. 1 gm. 

Oil of turpentine .. .. .. 2-4 ozs. l,000-2,000o.c.8. 
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•the gumgare powdered and added to the oils, thhd' finally enough 
pure asphaltum is added to rive the misture a darh. amber oolour ■ 
when viewed through the depth ol an inch. 

This formula is strongly recommended by Whiting in his **Betouoh- 
ing ’’ as not liable to pick, rub off, or oome off on after-vatnlshing. It 
takes a great deal of work. 

Ground-Glass Varnish. 

Sandarao . / 90 grs. 103 gms. 

Mastic 20 grs. 23 gms. 

Ether (0*720) 2 ozs. 1,000 o.o.s. 

Dissolve the resins in the ethsr and afterwards add — 

Benzole i ozs. 120-700 o.o.s. 

The proportion of the benzole added determines the nature of the 
matt obtained. 

This varnish must bo applied to the oold negative or the ooatihg 
will not be matt. 

Malachite green, aurantia, or asphaltum is used for tinting it green 
yellow, or brown respectively (for handwork on back of negative). 

Spotting: Medium. 

Indian ink water oolour ohalk. 

Payne’s grey water oolour chalk. 

Grind together with water only on a palette to match the oolour of 
the negative. 

Blocking- Out Mixtures. 

No. 1.— Gamboge and vermilion red, or Payne’s grey and vermilion, are 
ground together in water in equal parts with addition of a little 
gum water if a glossy surface is required. 

No. 2.— Asphaltum 1 oz. 100 gms. 

Wax 170 grs. 40 gms. 

Carbon black 80 grs. 20 gms. 

Turpentine 10 ozs. 1,000 o.o.s. 

Commercial Brunswick black” is equal to and more convenient 
than the above mixture. 

When printing on development papers, yellow or orange dye (Vanguard 
yellow or Griffin's auramino) is a convenient blocking out mediun^ 
which is easier in use owing to its transparenoy. Eirst go over the 
film with ox gall on wot cotton-wool : the dye then diffuses slightly 
beyond the edge of the brush work and avoids harsh lines. In subjects 
containing detail such as ladies* hair, or drapery, a weak dye applica- 
tion over the outline will add the necessary density to the background 
without clogging the hair. Then proceed as usual, with a stronger 
wash when stray bits not wanted to print can be taken off without 
waving a sharp edge. 

Titles on Negatives. *1^ ‘ ' 

The usual method is to have the words forming the title seir up iif 
type and photographed on a ** process” plate. The subject negative 
raving been made with a clear margin round it, a 'strip of tho title 
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negative Is laid down on this margin by stripping and the clear margin . 
then filled up with **photopake.’* oi^ other blooking-out mixture 
except over the strip of, title, which is made dense enough, 4n the first 
instance, to print white. If a clear portion in a landscape negative 
o^not be foihid (in cases where the title has to appear on the view), a 
piece must be out out with a sharp knife. * 


STRIPPING. • 

Qelatine Glass Nei^atives. 

{Middleton and Holcro/t.) • 

The following is the formula and process for stripping the film from 
a* glass negative and transferring it (with or without reversal) to a 
second glass-plate or other support : 

Stock solution : -- 

Methylated spirit . , 25 ozs. 250 c.c.s. 

Water • • . • 1 oz. 10 C.C.B. 

Glycerine .. .. 1 oz. 10 c.c.s. 

To prepare the ** stripping solution ’ 6 to 30 drops of commercia 
hydrofluoric acid are added to 1 oz. (30 c.c.s.) of the above. 



3);^|b«eai*sol?#8^j^^ m end <4Mfet ^ 
V|niauti$ :pt' pj ||y (with tli4 |aig«r) if th0 eagipgn o| 


limping aoltttton ” (prepared a« above) 

3 i«._ A. ^ 

are loose, 


ikbd removf^lKfti as as thep i^e ^without any pull 
'w|to]eMr.iF( 5). >^Ncw^test if who6 fijitt tg lobsd hypassiug 
i ,^d streiehed on a bow of ll]Q46rtteath (Fig. .6). 

li f0U free, pour on some plain *' stordf Wutxea'’ ^Ig. 7)> and 
apply a sheet of waxed paper (Fig«.8)« The waxed paper is prepared 
by soaking tbm pap^r in hot malted paraffin for about half an hour. 
It is semi-transparent and free from buokle. Lightly squeegee down 

g ig. 9), and then remove the two together in contact by slipping 
e blade of a penknife under the ffiln (Fig. 10} . Finally, apply the 
. paper (Fig. 11), with the negative film on the under side, to a glass 
plate coated with very weak gum solution, dried and flowed over 
with “stock solution ** Then squeegee down (Fig. 9), and, remove 
the waxed sheet, using the blade of tho penknife tOi,keep the oorner 
of the film^to the glass (Fig. 12). * 

A less rapid solution, but one which will be safe in the oase of an old 
ox hardened negative, is : — ' ^ 

Methylated spirit 1 oz. 80 c.o s. 

Water 2oz8. IGOo.o.s. 

Hydrofluoric acid 60 minims 10 o.o.s. 

These proportions may be slightly altered for different commercial 
spirits and acids. 


Film Negatives. 


In the oase of negatives on celluloid cut or roll-film the following 
is a suitable method 

Caustio soda 10 grs. 23 gms. 

Formaline . . . . . . . . 10 minims 20 c.o.s. 

Water 1 oz. 1,000 o o.s. 

The celluloid negative is immersed in this solutidn until the film 
shows signs of detachment and can be rolled baok with the finger. It 
is then placed in 

Hydrochloric acid . . . . 25 minims 50 c.o.s. 

Glycerine 25 minims 50 o.o.s. 

Water 1 oa. ,, 1,000 g.o.s. 


In which It is removed fpgm its original support to a glass or other 
base. 

For stripping collodion negatives, see end of next section, **Wet 
Gk>llodion and uoUodion Emulsion.” 
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Ct)£DdD)^ ‘ BIVltlLSIOf^ 

> We\ prflddlon. 

, PYBO^Um (HaMWICH). 

Sulpburio Aoid, 1*845 .. 18 ozs. (fi.) 600 c o.s 

Nitiio aoid, 1 457 . . . • s . «6 ozs. (fl ) 200 c.o.s. 

Water .. •• .. 5-5^^ ozs (fl ) 167 182 o o.s* 

jnjhton-wool 300 grs. 23 gms. 

iC^^rfituze 150 degrees F. (65 degrees 0 ) Time of immersion 
t^j^mlnntes. 

lODiBBD Collodion. 


For Acid Pyro Developer, 


S ther^ speoiflo gravity 0*725 
ioohol, speoiflo gravity 0*805 
- Pyroxylins • . * . * . 

Ammonitun iodide * 4 

Gadmiunpttodide . . .4 

Alooi»<fl (0*830) .4 

BB01t0-l0D^i|U> OOLLOOION, 
For Iron Developer, 


10 ozs. (fl. 
4 ozs. (fl.) 
120 grs. 

30 grs. * 
45 grs. 

4 ozs. (fl.) 


1«000 o.o.Bi 
400 0 . 0 .B 4 
27 gms. 

gms. 1 
10 gm& 
400clio:Br 


Bther) speoiflo gravity 0*725 
Aioohol, speoiflo gravity 0 *805 
, Pyro;xyliuo 
Ammonium iodide 
Oadmium iodide 
Oadmium bromide 
Aloohol(0830)^ .. 

Thinmng Collodion, after Uee.-^X 
fe4P*^720), 3 parts, wd ' 


10 ozs. (fl.) 1,000 o.o.B. 

5 ozs. (fl.) 500 o.o.B. 

120 grs. ^7 gms. 

40 grs, "" ms. 

40 grs. 

20 grs. ‘ >4*5 gms. 

5 0Z8<*>(fl.) ;500^.B, 

mixture ol sulphuriO'jHher 
(0*805), 2 parts, is gaofir^Uy used. ^ 

itai NiTRAra BATH.p«^ 

Silver nitnte 6 oh. 75 gmi. 

Distilled water , ... .. .. 80 ozs. (fl.)' <^ 1,000 o.o.B. 

Kitrio aoid (pur^e) 8 minims 0 2 o.o.s, 

Slaturate with iodide o£ ^ver, whioh be done by ooating a plate 
with ooilodion and leavi^ll^j^ in the bath foi; some hours. Filter. 

2fo.l.>^FerrQu|m^hate ' .. .« lez. / 50 gms. 

Glaeialri^lie acid .« - foz* ' 50 o.o.s. 

Aloohol • • *-4^ 1 OZ. 50 0 .o: 8 . 

Water •* ])oz8. 1,000 o.o.b. 
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No. 2^ — Ferrous ammonio-sulphate 

75 grs. 

43 gms. 

Glfbolal acetic acid 

75 gw. 

43 gms. 

Copper sulphate . . . . ' 

Water 

7 grs. 

4 ozs. 

l,boOQ.c,s. 

Alcohol ' .. 

i oz. 

60 o.c.s. 

Intensifier. 


Fyrogallio acid 

. • 90 grs. 

10 gm*. 

Citric acid 

. i 60 grs. 

7 gms. 

Aoetio acid Iglaoial) 

. . 1 oz. 

50 0 o.B. 

Water 

• . 20 ozs. 

1,000 o.o.B. 


The copper intensifier (see **Inteiisi£l6rs'’) is used , for greater 
deneity, each solution being flowed over the plate with, a . rinse 
between. 


Positives and Ferrotypes by Wet Collodion. 

BbOMO-IoDISBD OotiLCDION. 

Ether, specifie gravity 0’725 . . 10 ozs. (fl.) 

Alcohol, Bpeciflo gravity 0 805 . . 5 ozs. (fl.) 

Pyroxyline 100 grs. 

Cadmium iodide 50 grs. 

Ammonium bromide . . . , 25 grs. 

Alcohol, 0*830 5 ozs. (fl.) 

The iodides should be dissolved in the weaker spirit, and the 
pyroxyline in the ether and stronger spirit, and ^e two solutions 

Silver' Bath. 

Silver nitrate (reoryst.) , . , , 5} ozs. 

Distilled water 80 ozs. (fl.) 

Nitric acid (pure) . . . . . . J dr. 

Saturate with iodide of silver and filter as above. 


' 1,000 o.c.s. 
500 c.o.s. 
2^ gms. 
lU gms. 
5‘7 gms. 
500 0.0.8. 


70 gms. <. 
1,000 O.C.S. 
0*8 0 . 0 , 


Developers. 


Ferrous sulphate , . 

150 grs. 

34 gms. 

Glacial acetic aoid 

\ oz. 

50 c.o.s. 

Nitric acid , • 

) mininiB 

Ic.o. 

Alcohol 

^oz. 

50 c.o.s. 

Water 


liOOO o.c.s. . 

•Note, — By increasing the 

proportion of acid 

and deoreaslngf 

that of the aoetio, the imago will bo more metallio in appearance. 

Nitrate op Iron Developer. 


Ferrous sulphate . . 

. . IJ oz. 

75 gms. • 

Barium nitrate . . 

.. loz. 

50 gms. " 

Water 

. . . . 20 ozs. 

1,000 c.0i8.' 

Alcohol 

. . . . 1 oz. 

50 c.c.s. 

Ni trio acid.. 

.. 40xlrope 

4 0.0.8. 


The insoluble barium sulphate which is formed 4ilem|t be filtere4 out 


Fixing Solution. ' * ^ ; 

l^otasBium cyanide .. ^oz. \ SSwSO gtns. 

Wdter 15-20 ozs. 1,000 e.e.s»^ 
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19Jtf AND PJ3it>TpO»ACDEK*S DAItV COilPANlON* ' 


D&vblofisn Km Collodion Tbahsfbss. 


Pyrbjgallio acid 

4 grs. 

9 gms. 

Citric acid .. 


7 gms. 

Acetic acid . . 

20 minims 

41 0.C.S. 

Water 

1 oz. 

1,000' O.Q.8. 

Alcohol 

20 minims 

41 C.C.S. 

Wet Collodion for Half-Tone. 

For Winter, 


A.— Pyroxylino (tough) 
mW(0-720) 

. . . . 190 grs. 

21 gms. 

, . . . 12 ozs. 

600 G.C.B. 

Alcohol (a>805) . . 

. . . . 8 ozs. 

400 o.c.s. 


For Surmner, 


B,— Pyroxylina (tough) 
Ether (0 720) ‘ . . 

. . 190 grs. 

21 gms. 

. . . . 10 ozs. 

500 o.o.s. 

. Alcohol (0‘8Cf5) 

. . . . 10 ozs. 

500 O.C.S. 


lODIZEB. 


Cadmium iodide .. 

.. .. 600 grs. 

68 gms. 

Ammonium iodide 

210 grs. 

24 gms. 

Sodium iodide .. 

.. .. 210 grs. 

24 gms.. 

Galium bromide 

.. .. 210 grs. 

24 gms. 

Alcohol ... 

• . . . 20 ozs. 

1,000 O.C.8.' 


Use: lodisef'y 1 part; oollodion, 15 parts; and set the mixtuxo aside 
for at least 4 days to ripen. It should then be a bright yellov»; if not, 
add to each ounoe 1 minim of a solution of Iodine, 16 grs. ; 
alpohol, 1 os. 

Collodion Emulsion. 


PyBOXTLlNB FOB OoLLOOIO-BbOMIOB OB UNWASHED EMULSION. 

Kitrio aeld, specifio gravity 1*45 2 ozs. (fl.) 285 o.o.s. 

Sulphuric acid, specifio gravity 
1*845 .. .. .. .. 4 ozs. 570c.o.b. 

Water . . . . . . 1 f'z. (fl.) 145 o.o.s. 

Cotton (cleaned and carded) . . 100 grs. 33 gms. 
Temperature, 150 degrees F. (65 degrees G.). Time of immersion 
10 minutes. 

>|||^ Washed Emulsion. 

Nitric aold, specifio 1*45 2 ozs. (fl.) 

Sulphnrie acid, specific gravity 

1*845 .. 3 ozs. 

White blotting-paper • . . 145 grs. 

Temperature, 100 degrees F. (38 degrees C.). Time -of immersion 

' , , OoLiODto-BBOMiim Emulsion. 

Sther, sp6(Me gravity 0*720 . . 5 ozs. Ifl.) ’ 

. v' Alcohol, Jpibifio gravity 0*820 . . 3 ozs. 

• Fyrbi^lihe. . .. .. .. ,60 grs. 

V CH^idm ammonium bromlda. . 80 grs. 

^ ^ , 

y "^^noljro^da 76 grs. 


400,o.c.b. 

600 0.0. 8. 
66 gms. 


620 c.o.s, 
380 o.o.s. 
14 *3 gms. " 
25 g[ms. 

21*5 gms. 
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IHK BRITISH JOI;rn\L PHOTOGRAPHIC ALMANAC, [?917 

Sensitise by adding to each ounce 15 grs. of nitrate of silver dis- 
solved in a few drops of water and 1 drachm of boiling alcohol. This 
is suitable for slow landscape work or for transparencies. 

Wasbiod Emulsion (for Transparencies). 


Ether, specific gravity 0*720 . . 5 ozs. (fl.) 620 c.c.b. , 

Alcohol specific gravity 0‘ 820 doze. 380c.o.b. 

Pyrozyline or papyroxyline . . 60t grs. 17 gms. 

Cadmium amsionium bromide . . 100 grs. 29 gms. 

or 

Zinc bromide . . . . . . 96 grs. 27*5 gms. 

Hydrochloric acid (specific 
gravity 1*2) 8 minims 2 o.o.s. 


Sensitise with 20 grs. of silver nitrate to each ounce (4*3 gms. to each 
100 o.o.s.), dissolved in a minimum of water with 2 drachms (13 o.o.s.) 
of boiling alcohol. Allow to stand for two or three days. 

N.B. — In the last formula the emulsion, after being allowed to ripeh 
for the time stated, should be poured into a dish and allowed to 
become thoroughly dry. The mass of dry emulsion is then washed to 
remove all the soluble salts, and is then again dried and redissolved in 
equal parts of ether and alcohol, at the rate of from 20 to 24 grs. to 
the ounce of solvente. 

Strippinic Wet Collodion Neg^atives. 

When the negative is thoroughly dry and oqoI, flow over with thin 
solution of rubber in benzole, 2 parts pure rubber to 100 parts benzole, 
or ordinary cycle tyre repairing solution thinned down to about the 
consistency of collodion will do. When this is dry, the negative is 
flowed over with ** leather** collodion. This is prepared by adding a 
small quantity of castor oil to plain collodion. A good formula is as 
follows : — 

Pyroxylin e (tough) . . . . | oz. 2 gms. 

Ether S ozs. 50 c.o.s. 

Alcohol 5 ozs. 50 c.c.b. 

Castor oil } oz. 2 c.c.b. 

When the collodion on the negative is dry (and the drying can be 
hastened by heat) the negative is out round the edges with a knife 
and placed in a dish of cold water. The film should soon begin to 
loosen at the edges ; if it does not a little acetic acid (up to 10 per 
cent.) may be added to the water. The film is now transferred to a 
piece of paper, and thence to the new support. If the negative is to be 
reversed it is transferred to another piece of paper before being plaoed 
on its final support. 

Pyroxylin e, for leather collodion and the wet-ccllodion process, re- 
placing certain German products, will, it is hoped, be made before 
long by the New Explosives Co<, Ltd., 62, London Wall, London, E.C, 
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PLAIN AND ALBUMEN PAPERS. 


Plain Paper. 

The following are formulae for ** salting ” and seiftitising papers such 
as Whatman’s drawing papers, etc. 

First prepare the plain paper with — 

Ammonium chloride . . . . 60-80 gra. 14-18 gms. 

Sodium citrate 100 grs. 23 gms. 

Sodium chloride 20-30 grs. 4-5-7 gms. 

Gelatine 10 grs. 2 gms. 

« Distilled water . . . . . . 10 ozs. 1,000 o.cj. 

or— 

Ammonium chloride 100 grs. 23 gms. 

Gelatine .... 10 grs. 2 gms. 

Water .... 10 ozs. 1,000 c.c.s. 

The gelatine is first swelled in cold water and then dissolved in hot 
water, and the remaining components of the formula are added. The 
solution is filtered, and, when still warm, the paper fioated upon it 
for three minutes and dried. 

The salted paper is sensitized upon a neutral 45-grain silver bath. 
Platinum Toning Bath. 

Potass, ohloroplatinite . . . . 4^ grs. 1 gm. 

Water 10 ozs. 1,000 o.c.s. 

Nitrio acid 2-3 drops. 5-10 drops. 

Albumen Paper. 

The albumenized paper, as purchased, is sensitized on the following 
silver solution 

Silver nitrate . . ' . . . . 600 grs. 140 gms. 

Distilled water 10 ozs. 1,000 o.c.s. 

The bath is made just acid with nitric acid, requiring three or four 
drop9 per 10 ozs. , 

Toning Baths. 

No. 1.— Gold chloride 1 gr. 0*3 gm. 

Sodium acetate 30 grs. 6 gms. 

Water 8 ozs. 1,000 c.c.s. 

This must not be used till one day after preparation. It keeps well 
and gives warm, rich tones. 

No. 2.— Gold chloride 15 grs. 1 gm. 

Water 4 ozs. 120 o.o.b. 

Add lime water until a piece of red litmus paper, placed in the solu- 
tion, is turned blue. Then add— 

Calcium chloride, fused . • . . 120 grs. 7*7 gms. 

Water to make • . • . . . 7} ozs. 115 c.c.s. 
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TIIE nStritSH JOURNAL PHOTOGRAPHIC ALMANAC,, [191? 

This solution is diluted with 15 times its volumo of water to make 
the toning bath ; it can be used over and over again by addition of 
stock solution. 

PRBSEUVATIVE FOR SENSITIZED AlBUMEN FaPEB. ^ 
Sensitize the paper in the usual bath, drain well, and when super- 
ficially dry float the back of the paper for twenty minutes on a solu- 
tion of — 

Citric acid oz. 33 gms. 

Water .. .. .. •• 30 ozs. 1,000 o.c.s. 

To Prevent Ultstehs in Albumen Prints. ^ 

Before wetting the prints immerse them in methylated spirit, then 
wash and tone as usual 


GELATINE P.O.P. 


Emulsion Fprmula^. 

Barker' B. 


1 and 

. . 175 grs. 80 gms. 

. . 18 grs. 8 gms. 

. . 50 grs. 23 gms. 

. . 75 grs. 34 gms. 

. . 4 drs. 160 0 . 0 . 8 . 

. . 5 ozs. 1,000' e.o.si 

Heat to 100 degrees F. (38 degrees G.), and allow to remain at 
this temperature after all is dissolved for ten minutes, after which 
proceed in the usual way. 


Gelatine (Nelson’s No. 

Coignet’s, equal parts) 
Ammonium chloride 
Bochelle salts 
Silver nitrate 
Alcohol 
Water 


Valbnta’s. 


A. — ^Silver nitrate 480 grs. 

Citric acid . . . . ' . , . . 120 grs. 

Hot water 5J ozs. 

B. “— Gelatine 1,440 grs, 

Afiamonium chloride . . . . 42 grs. 

Water 24*3 ozs. 

C. — Tartaric aoid 42 grs.' 

Sodium bioarbonate . . , . 21 grs. 

Alum . . 27 grs. 

Water 5 ozs. 


32 gms. 

8 gms. 

160 o.c,B. 
96 gms. 
2*8 gms. - 
700 gms. 
2*8 gms. 
1*4 gm. 
1*8 gm. 
140 o.e.8; . 


Allow the gelatine to swell in the water and melt by the aid of 
heat, and add the chloride. Mix B and 0 at 50 degrees 0., and In 
yellow light add A, heated to the same temperature, In small 

a uantities, shaking thoroughly, and allow th6 emulsion to tipoh f(» a , 
bdrt time at from 40 degrees to 50 degrees C. and then filter.'. For' 
matt surface papers the gelatine should be redpoed to 750 grs. pr 
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The ftbove formula gives vigorous brilliant prints, but for soft 
negatives a harder printing emulsion is obtained hy adding from 0*05 to 
0*1 per cent, of calcium bichromate solution ; this can be made by 
dissolving 480 grs. or 25 gms. of pure chromic acid in 4 02 s. or 
100 c.c.s. of distilled water, and adding sufficient pure chalk (calcium 
carbonate) to make the aplution cloudy. The solution should then 
be filtered, and the filter washed with distilled water up to 4 ozs. or 
100 0.0,8. 

Beadle’s. 


* Nelson's gelatine . . 

.. .340 grs. 

112 gms. 

^ Alum 

. . 15‘5 grs. 

5 gms. 

Water 

. . OJ^zs. 

900 c.o.s. 

Rochelle salts 

. . 15*5 gra. 

3*5 gms. 

Ammonium chloride 

. . 11 grs. 

5 gms. 

Heat to 50 degrees C., and add — 
Silver nitrate 

.. 115 grs. 

37*5 gms. 

Oitric acid . . . . 

. . 62 grs. 

20 gms. 

Water . . . . ft 

. • 1 oz. 

lOP 0.0.0. 


Procedure in P.O.P. Printing^. 

Wash prints in several changes of water until wash water ceases to 
show milkiness when poured into clean glass measure (time, 10 to 
15 minutes). Tone in gold bath (5 to 10 minutes). Again wash as 
thoroughly as before toning. Fix in:— hypo, 2 to 3 ozs.; water, 
20 ozs., for 10 minutes. Finally wash in running water or frequent 
changes (every 5 or 10 minutes) for 1 to 2 hours. 

Prints can be toned in a platinum bath instead of in one of gold 
(see formulas below). The other manipulations remain the same as 
above. The tones are best suited to mt^tt surface paper. 

Prints can be toned and fixed at the samb time in a ** combined 
bath (see formulas below). With some baths and papers it is best to 
wash before toning ; with others it is not necessary. The tones by 
the ** combined ” method are almost always warmer than by separate 
toning and fixing. Also they are somewhat inferior in permanence. 

P.O.P. prints may be printed faintly and then developed up to full 
strength (see “Developing P.O.P.” below). The colour of the de- 
veloped prints is usually not pleasing, and it is necessary to tone. 
Thie is done as a rule in a combined bath. P.O.P. to be developed 
must not be exposed to strong light before printing, when loading 
frames or examining prints. It must be handled as though it were 
“ gaslight ” paper. 

QoKd Toning Baths. 

SULPHOCYANIDE, 

This is the best and most gonerally used toning bath for P.O.P. 
an^ yields fine purplish tones. 

‘ Gold chloride 2Jgrs. 0 3 gm. 

Ammonium aulphocyanide .. 30 grs. 3*5 gms. 

. Water .. ^oza. 1,000 c.o.s. 
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It is necessary for this and all snlphocyanide baths to ripen. The 
beat method of mixing is to boil the water and to dissolve the gold in 
one half and the snlphocyanide in the other — both scalding hot. 
Then pour the gold into the snlphocyanide in small doses, stirring all 
the time : use when cool. If cold water is used, the mixture should be 
allowed to stand 12 hours. 

0!)NCENTRATED Sulphocyanide. 

(B'uhler's Formula.) 

A. - -Distilled water 1 cz. 150 o.c.B. 

Gold chloride . . . . . . 15 gra. 5 gms. 

B. — Strontium chloride . , . . 150 grs. 50 gms. 

Distilled water | oz.* 100 c.o.s. 

0. — Potassium snlphocyanide . . 80-150 grs. 25-50 gms. 

Distilled water IJ oz. 250 o.c.s. 

Heat B to boiling, and add A (heated to 150 degrees F.) in small 
doses. Bring G to boiling, and allow to cool to 205 degrees F., and 
add the hot mixture of A and B in four or five lots with constant 
stirring; cool and filter. If a precipitate forms, reheat to nearly 
boiling, wash the filter with | oz. (100 c.c.s.) water, and add this latter 
to the total bulk. The bath is diluted with 10 times its volume of 
water for use. 

Formate, 

Gold chloride . . , . . 1 gr. 012 gm. 

Sodium bicarbonate . . . 2 grs. 0*23 gm. 

Sodium formate . . . . . 8 grs. 0 9 gm. 

Water . . . . . . . 20 ozs. 1,000 c.o.s. 

The prints should be immersed in a 10 % solution pf salt and water 
before using this bath. 

Tunqstatb. 

Sodium tungstate 30 grs. 3*5 gms. 

Sodium carbonate 1 gr. 0*12 gm. 

Gold chloride 1 gr. 0*12 gm. 

Water .. .. .. .. 10-20 ozs. 500-1,000 c.c a. 

An excellent bath for warm brown tones,' 

Thiocarbamide. 

Gold chloride 4 grs. 0 25 gm. 

Distilled water . . . , . . 1 oz, 25 c.o.s. 

Add, to dissolve precipitate first formed, sufficient of— 

Thiocarbamide 90 grs. 1 gm. 

Distilled water 10 ozs. 50 c.o.s. 

About i oz. (14 to 15 c.c.s.) will be needed. Next add- - 

Citric acid . . . . . . . . 8 grs. 0 5 gm. 

and 

Distilled water to . • . . . * 35 ozs. 1,000 c.c.s* 

and finally 

Salt . . . . * < * . . . 160 grs. 10 gms. 

The prints should be tb^oroughly washed before as well as after 
fixing. 
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Shobt Stop for Gold Torino. 

A weak solution of sodium sulphite (5 grs. per oz.) at onoe arrests 
the action of a gold toning bath. 

Salt Bath'. 

A short immersion of prints in the. following bath prior to the first 
washing favours even toning and prevents spots and stains from 
rusty tap water ; — • 

Salt . . . . . . . . 2 ozs. 100 gms. 

Sodium carbonate . . . . 1 oz. 50 gms. 

- Water 20 ozs. 1,000 o.c.s. 

If prints are to be toned in the platinum bath the carbonate 
should be omitted. 

^ Platinum Toning Baths. 


Phosphoric Acid. 


Potass, chloloplatinito .. 
Phosphorio acid (sp. gr. 1*12) . 
Water to 

. 4 grs. 

. 3 oz. (fl.) 

. 20 ozs. 

0-45 gm. 

35 c.o.s. 
1,000 c.c.s. 

Citric Acid. 


Potass, chloroplatinite . . 
Sodium chloride (salt) . . 

Citric acid .. 

Water to 

. 4 grs. 

. 40 grs. 

. 50 grs. 

. 20 ozB. 

0 45 gm. 

4*5 gms. 

5‘8 gms. 
1,000 c.c.s, 

Haddon’s Formula'. 


Platinum perchloride 

Sodium formate 

Formic acid 

Water to 

. 3 grs. 

. 100 grs. 

. 30 minims 
. 35 ozs. 

0-2 gm. 

6’5 gms. 

1*8 c.o. 

1,000 0.0.9, 


Short Stop for Platinum Torino. 

A weak solution of sodium carbonate (10 grs. per oz.) instantly 
arrests ^he toning action of a platinum bath. 

Combined Baths. 

Valfnta’b. 

Hypo 8 ozs. 400 gms, 

Ammonium sulphocyanide • • 1 oz. 50 gms. 

Lead nitrate 175 grs. 20 gms. 

Alum 350 grs. 40gmau 

Water to . . . . . . . . 20 ozs. 1,00^0 c.c.s. 

Dissolve the hypo in the water, add the sulphocyanide, then add 
the alum dissolved in a little water, and also the lead, and add to 
the hypo'. Heat' the mixture to 120 deg. F. for ten minutes ; allow to 
cool. For use take — 

Stock solution (as above) .. 10 ozs. 100 c.o.s. 

Water 10 ozS. 100 o.c.s. 

Gold chloride (from stock sol.) . . 3} grs, 0*23 gm, 

V 
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ALKALUm TONlNa AKO FlZINQ BaTU. ^ 

Goldohloiido 2grB. 0*25 gm. 

Lead nitrate 10 grs. 1*2 gm. 

Gha)k . . . « . . . . i 04 25 gme. % 

Hypo . . . ^ . . . . 4 Qzs. 200 gma. 

< Water 20 ozs. 1,000 o.o.a. 

Shake the solution well, allow to settle, and use the clear portion. 
If prints tone too quickly, under 10 minutea, in the combined bath, 

' it is best to pass them afterwards through a plain fixing bath. 

Reducer for Over- Printed Proofs. 

V A. — Ammonium sulphocyanide •• •• .. 10% sol. 

B. — Potass, ferricyanide . • • • • • • . 10% sol. 

A, 5 ozs. ; ‘ B, } oz. ; water, 24 ozs. 

This is used on the prints after toning, fixing axid well washing out' 
the hypo in the usual way-. 

Developing: P.O.P. 

Dibect PnocEsa with Acid DbvbiiOpbr. 

Hydroquinone 16 grs. 18*5 gms. 

Gitrio acid 40 grs. 4*6 gms. 

Sodium acetate 1 oz. 50 gms. 

Water 20 ozs. 1,000 o.o.s. 

Immerse the dry prints in the developer, and, after development, 

. wash in plenty of water for ten or fifteen minutes, then tone in the 
usual way. 

Fyro {Blachlock), 

A. — Pyro 40 grs. 4*6 gms. 

Tartaric acid .. .. 40 grs. 4*6 gms. 

'Water 20 ozs. 1,000 0.0, s. 

Will keep three or four weeks. 

B. — Potass, bichromate . . . , ^ gr. 0'099gm. 

Water 16 ozs. 1,000 o.o.s. 

B is beat made up from a stock solution of 1 gr. per ounce, adding 
i dr. of it to 16 oza. of water. To develop, mix equal parts of A 
and B. 

Six or seven inches of magnesium ribbon burnt close .to the frame 
wiU suffice for the exposure. 

The fixing bath is 

Hypo 3| ozs. 160 gms. 

Lead acetate .. .. 200 grs. 23 gms* 

Water 20 ozs. 1,000 c.o.iu 

in which the prints lose very little. 

Paget “Bbomidb** Pboobbs. 

. The prints are immersed in 10 per cent, potass, bromide solutiofi for 
fke or ten minutes, washed and developed with the following :««> - 

A.— Hydroquinone 40 grs. 4*5 gma, 

Sodium sulphite .. .. 160 grs. 16 gms. 

Water to 20 ozs. l,0OOidj^oj. 
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B.'~Pota 3 s« bfomido . . . . ^*24 ozs. . 126 gms. 

Sodium oarbouftte . • • . . 2 ozs. 100 gms. 

Water to 20 ozs. 1.000 0 . 0 . 8 . 

O.-^Potass. oyanido •• •• i oz. 25 gms. 

Water . • ' . \ - 20 ozs. , 1,000 c.o.s. 

For average negatives, mix: — A, J oz. ; B, 1 oz. ; 0, 20 minims ; 
water, J oz. - . 

For flat negatives (gi/later contrast), A, 3 dr6. ; B, 1 oz. ; water, 
S'drs, 

For hard* negatives (soft results). A, 7 drs. ; B, 1 oz. ; water, 1 dr. 

The^oyanide solution is used as above in quantity sufficient to keep 
the backs of prints clean. 

Glazing: P.O.P. 

Polish for Squeeqeeino Glasses. 

A polishing medium to bo applied to glass or ferrotype before 
squeegeeing the print is — 

Beeswax . . 20 grs. 45 gms. 

Turpentine 1 oz. 1,000 o.c.s. 

or 

Spermaceti wax 20 grs. 45 gms. 

Benzole 1 oz. 1,000 c.o.s. 

a few drops of which are rubbed on with a piece of flannel, and the 
glass afterwards polished with silk rag or chamois leather. 

Enamel Collodion. 

Soluble gun cotton . . . . 50 grs. 14 gms. 

Alcohol 4 ozs. 500 c.o.s. 

Sulphuric ether 4 ozs. 500 c.o.s. 

Glass plates cleaned with French chalk are coated with the above, 
and, as soon as coating has set, slipped under prints which are waiting 
face down in water. Prints are withdrawn and squebgeed. When 
half dry they are given a backing paper and Anally stripped off. (For 
both gelatiib and collodion prints.) 


COLLODIO-CHLORIDE P.O.P. 

Emulsion Formula. 


(Valentd.) 


1. — strontium chloride 


. . 154 grs. 

10 gms. 

Lithium chloride 


. . 77 grs. 

5 gms. 

Water 


. . 500 minims 

30 o.c.s. 

Alcohol (absolute) 


. * 930 minims 

55 c.c.s. 

Z.'^Silver nitrate 


.. 400 grs. 

20 gms. 

-Wtfter 


. . 500 minims 

30 c.c.a, 

Alcohol 


. . 1,000 minims 60 c.o.St 

, 3. — Citric acid . . 


. . 77 grs. 

5 gms. 

Alcohol 


.. 6^ minims 

40 c.o.s. 

: Glycerine 0 

« • 

. .. 92 grs. 

6gme« 
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In a bottle capable of holding 1,000 parts pour 350 parts of 3 per 
cent, collodion and add gradually 15 parts of No. 1. Then in the dark 
room add almost drop by drop 60 parts of No. 2, shaking well after 
each addition; then add 50 parts of No, 3 and 50 parts of ether « 
This oollodion is suitable for normal negatives, but more contrast can 
be obtained if 0*1 to 0*4 per oent. calcium chromate solution is added. 
By reducing the a^iount of pyroxyline in ^the above formula the 
emulsion is more suitable for matt surface paper, (See “ Gelatine 
P.O.P.”) 

Procedure in C.C. Printing:» 

Prints are washed in changes of water until latter is free from milki- 
ness, and then toned either with gold or platinum,' but n most usually 
and for the best warm black tones, first in gold and then (after washing) 
in platinum. They arc then again well washed and fixed like gelatine 
P.O.P. prints. C.C. prints as a rule do not yield the best results in the 
combined bath. C.C. papers are not suitable for the “development *' 
process described under Gelatine P.O.P. 

Gold -Platinum Toning. 

For Blade Tories. 

The following is the usual practice in toning collodion prints : — 

Wash in several changes, and tone the shadows to a brown (when 
seen by transmitted light) in the following 

Borax .. .. .. 90 grs. 10 gms. 

Gold chloride . . . . . . 2 grs. 0’2 gm. 

Water . . 20 ozs. 1,000 o.OiS, 

This bath is ready within a few minutes of mixing. It is con* 
veniently made just before washing the prints. The quantity of borax 
is adjusted to jihe working. If the lighter tones disappear, add more 
borax; if the prints lack brilliance, add gold. After a ten-minute 
wash, transfer to the platinum bath, which may be strong or weak, 
the only difference being that a larger number of prints may be treated 
together in the weaker bath. 

Stock solution 

Potass, chloioplatinite . . . . 30 grs. 7 gms. 

, Phosphoric acid (specific gravity 

1-12) Sdrs. 30O.O.B. 

Water to make . . . • . • 20 ozs. l^OOO o.c.s. 

This may be made up to 60 ozs. at once, or added little by little 
to water, as the prints are passed through a few at a time. 

The prints are next washed In about eight changes of water (to the 
fifth or so of which it is well to add a little bicarbonate of soda to 
neutralise traces of aoid) before fixing. 

Gold Toning Bath^. 

Borax-Acetate. ^ 

- Borax 90 grs. 10 gms. 

Sodium .aoetate 90 grs. 10 gms. 

Gold chloride .. .. 2Jgt0. 0.3 gm. 

Water ^20 ozs. 1,000 o.o.i. 



1917] 


AND photographer’s DAILY COMPANION. 


463 . 


Sut^FHOCYANXDE. 


Ammonium sulphocyanlde 

.. 90 grs. 

10 gms. 

Gold chloride 

. . grs. 

0-3 gm. 

Water 

For bluish-black tones. 

. . 20 ozs. 

1,000 o c.B. 

Sulphocyanide-Acbtatb. 


Ammonium sulphocyanlde 

. . 35 grs. 

4 gms. 

Sodium acetate .. 

. . i oz. 

45 gms. 

Gold chloride 

. . 5 grs. 

0-6 gm. 

Water 

. . 20 ozs. 

1,000 0.0.8. 


'• la made up one hour before using, preferably from stock solutions 
of the substances. With sodium tungstate, instead of the ace'tate, 
gives fine chestnut tones. 

The maker’s formulas should be studied in connection with the 
above baths as papers differ considerably in the quantity of gold 
required in the toning solution. 

Platinum Toning: Baths. 

The phosphate formula given above under Qold Platinum Toning " 
is suitable for the production of the warm brown and sepia tones, 
which are given by the platinum baths alone. Others are 

Citric acid 45 grs. 5 gms. 

Potass, chloroplatinite . . . . 4 grs. 0*5 gm. 

Water 20 ozs. 1,000 o.o.s. 

Lactic acid (specific gravity 1*21) 25 grs. 3 gms. 

Potass, chloroplatinite . . . . 4 grs. 0*5 gm. 

Water .. 20 ozs. 1,000 o.c.s. 

4. Salt-Bicabbonate Bath. 

The following is used between washing and toning with the 
platinum bath as a means of removing free silver, and bringing the 
prints into a state of regular neutrality 

Salt . . i oz. 25 gms. 

Sodium bicarbonate . . . . 45 grs. ' 5 gms. 

Water . . 20 ozs. 1,000 c.c.8. 

Toning: Baths for Various Warm Tones. 

Far 'Warm Sepia Tones, 

The prints are washed in three changes of warm water and placed 
in 

Anunonia 1 dr. 6 o.c.b. 

Warm water 20 ozs. 1,000 c.o.s< 

until they become lemon yellow. They are then again washed in 
three changes of water and toned for about one minute in the gold 
borax bath above. 



464 THH- DUIxisk JOUH^AL PHOTOCaAP^IC .AL^AkAC, tint, 

^ For Bed Chalk 2\>n65. 

The prints are washed in a couple of changes of water and placed for 
about half an hour (until they become orange-yellow) in : — 

Salt 1 oz, SQgms. ' . 

Water 20 ozs. 1,000 o.o.s. 

After whiclTthey are about one minute and toned, for a 

few seconds only, in bath above. 

' 1 ^ Violet Tones* 

Print deeply from the negatives and tone until the colour desired 
is reached in : — 

Hydrochloric acid .. .. 6 ozs. 3QQ o.c.s. - 

Gold chloride 10 grs, 1*2 gm. 

Water to make . . . ... 20 ozs. 1,000 c.o.s. 

Alter which wash thoroughly and fix in 5 per cent. hypo. Less acid 
in the above bath tends to bluish-violet, more to violet purple. 

Combined Baths. 

Collodion papers, although not generally suitable for use with the 
combined bath, may in some cases be toned in it., The Valenta 
formula (see ** Gelatine F.O.P.” above) is suitable, al^o the following 


(Kurz) ; — 

Water 20 ozs. 1,000 c.c.s. 

' Hypo . . • * • • • • 5 ozs. 250 gms. 

Ammonium sulphooyanide . . 240 grs. 28 gms. 

Alum 70 grs, 7-5 gms. 

Citric acid 70 grs. 7*5 gms. 

Lead nitrate 90 grs. 10 gms. 

Lead acetate 90 grs. 10 gms. 

Gold chloride • 3J grs. 0*4 gm. 


It is turbid when first made, but clears after a few days* 


BROMIDE AND GASLIGHT 
PAPERS. 


ViVcedu^e*^Btom}dQ paper must be handled in yellow or orange 
light : gaslight can be worked in weak day or artificial light. Bromide 
, papers develop in from two to five minutes, whilst many (but not all) 
gaslight p.'ipers develop in a second or two.- Apart, from these 
distinctions the general working of the two classes of paper is the 
same, viz., exposure whiohhas'no visible efieot on the paper; develop- 
n^H e hri^ rinse ; fixing in t —hypo, 3 to 4 ozs. ; water Ois, ; 
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and thorough waihlng in running water or frequent ohanges, say for" 
one hour< 

: The following dereloperB are a few only of tHe standard. The 
makers’ ioimulfls sj^ould be consulted. , 


74 gms. 

1*2 gm. 

1,000 O.O.S. 

5‘7 gms. 

This developer will not keep more than three days. 

See also the formula given under Negative Developers.” 

The n^^ost convenient and economical method of, using amidol 
developer for bromide papers is to make up a 10 per cent, stock 
solution of sodium sulphite, and add 5 grs. potassium bromide to each 
10 ozs. solution. For use add 4 grs. dry amidol to each ounce stock 
solution, and dilute with an equal bulk of water, 

. Metol. 

(See Monomet and Scalol under ” Developers and Development,”) 

Metol-Hydroquinone. 

(See Monomet-Hydroqulnone and Scalol-Hydroquinono under 
“ Developers and Development.”) 

Monomet. 

The stook solution is that given under “ Developers and Develop- 
ment ” (negatives) on au earlier page. For gaslight papers it is ucod 
as it is : for bromide papers it is mixed with an equal bulk of water. 

Monomet- Hydroquinone. 

The stock solution is that given under “ Developers and Develop- 
ment” (negatives). For gaslight papers this is used as it is; for 
bromide papers it is mixed with an equal bulk of water. 

Scalol. , 

The stock solution is that given under “Developers and Develop- 
ment” (negatives) and is used as there directed. 

Scalol- Hydroquinone. 

The stock solution is that given under “Developers and Develop'* 
mepit ” (negatives), and Is used as there directed. 

Ferrous . Oxalate. 

A.— ^Sulphate of iron* . ; ■ . • . . 5^ ozs. 250 gms. ■ 

' Sulphuric acid .30 minima 3 o.c.s. 

Warm water to .. «• 20 ozs. 1^000 c.c.a, 


Sodium sulphite . 
^ Potass, bromide . 
Water 

When dissolved add— 
Amidol 


Amidol. 

. . . . 20 ozsi '' 
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B.— Potass, oxalate (neutral) . . . . 5 ozs. 250 gms. 

Potass, bromide . . , . . . 10 grs. 1*2 gm. 

Warm water to 20 ozs. 1,000 c.c.s. 

For use add 1 oz. of A to 4 ozs. of B, not vice versd. 

After development and witnout washing, immerse the prints for 
two minutes in acid bath, pour o£E and repeat. 

a ^ Acid Bath. 

Glacial acetic acid • . . . 1 dr. 6 c.c.s. 

Water 20 ozs. 1,000 o.o.s. 

Then wash thoroughly to remove last trace of acid. 

Clearing: Bath. 

To remove yellow stain from bromide prints, the following is 
suitable : — 

Alum (saturated solution) 10 ozs. 1,000 o.o.s. ^ 

Hydrochloric acid . . 3 drs. 40 c.c.s. 

Reducer for Bromides. 

Over-developed prints are best treated in a weak iodine-cyanide 
reducer made from (A) 10% solution of iodine in potass, iodide and 
(B) 10% potass, cyanide solution. Take : — 


A. 30 minims 2 o.o.s. 

B. ' . . 10 minims 0*6 o.o. 

Water . . . , . . • . • • 2 ounces 60 o.o.s. 


Adding more of A and B if necessary. 

Strong: Prints from Flat Negatives. 

The prints are fully exposed and over-developed, fixed and washed. 
They are then placed in the following, iodine bath until whites are 
strongly blue, and then fixed for five minutes. > 

Iodine Bath. 

Potass, iodide 30 grs. 7 gms. 

Iodine 3 grs. . 0*7 gm. 

Water . . . . • . • . 10 ozs. 1,000 c.c.s. 

If not sufficiently lightened, the print may be washed and the 
process with bleaching bath and hypo repeated. 

Stress Marks on Bromides. 

Avoid rubbing paper against other sheets in boxes or packets, and 
against negative or mask. In cutting up large sheets; use shears on 
open sheet, not knife, etc., which rubs on emulsion surface. Have 
developer water-clear, free from sediment and any floating dirt. Use 
plenty of developer, 

. Addition of from 40 to 60 minims of 10 per cent, solution of potass, 
cyanide to each 10 ozs. of developer will avoid stress marks in many 
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Soda sulphite 1 oz. 

‘ Water 20 ozs. 

Potass, hromide 2 grs. 

Amidol ’ 35 grs. 

Potass, cyanide 2 grs. 

It stress marks occur, they can usually be removed by gently rubbing 
each print with a soft rag *a soon as it has had a minute or so in the 
wash-water. A further aid to removal is a soWition of borax, A oz ; 
water, 20 ozs. ; methylated spirit, 5 ozs., rubbed over with soft raa or 
cotton wool. ® 


50 gms. 
1,000 c.o.s. 
0*23 gm. 

4 0 gms. 
0-23 gm. 


Hypo-Alum Toning. 

The following is a method (much used on the commercial scale) for 
toning bromide prints to a warm purplish sepia ' 

Hot water 20 ozs. 1,000 o.c.s 

Hypo 2iozs. 125 gms. • 

Dissolve and add — 

Alum J oz. 25 gms. 

This mixture should not be filtered, and it works better as t 
becomes older ; it may be strengthened from time to time with a little 
fresh solution. 

The best results are obtained by keeping the bath hot, or as warm as 
the emulsion will stand, say 100 to 120 degrees P. In this bath prints 
will tone in 30 to 40 minutes. When this toning bath is to be 
employed, the use of the alum bath after fixing is absolutely essential. 
Moreover, the prints should not, in this case, be subjected to a pro- 
longed washing, but should only be slightly rinsed before being dried. 

A new bath tends to reduce the prints rather more than an old one. 

When toned the prints should be placed in a tepid solution of — 

Water .. .. .. ,, 70 ozs. 1,000 o.o.i. 

Alum 2 ozs. 30 gms. 

and then washed thoroughly. 

Sulphide Toning. 

Of the many methods of produoing sepia to warm brown tones on 
bromide or gaslight the following is the best and most reliable. Prints 
require to bo well washed from hypo before being put into the 
bleacher. In summer, or in places where the water supply has a 
softening action on prints, it is well to fix them in a fixing hardening 
bath. (See “ Fixing.”) 

Bleacheb. 

Ammonium bromide . . . . 100 grs. II gms. 

Potass, ferricyanide . . . . 300 grs. 35 gms. 

Water 20 ozs. 1,000 o.o.s. 

Sulphide Bath. 

It is best to keep the sulphide inetrong, 20 per cent., solution ; a 
weak solution does not keep well. Use the pure white sulphide, dis- 
solving 4 OSS. in water and making np to 20 ozs. 
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To make the wotking Bulpliide bath, mix ' 


Sto# 20% sulphide Bolutidn • . . . • 3 oaa. 

Water to make • . . . ' 20 oss. 


The prints are treated for two or three minutes in the bldaohei— 

’ that Is, until the picture becomes faint brown in colour, If any black 
is left at the end of two minutes it is a sign that the bledcher (which 
may be used repeatedly) la becoming exhausted. 

Binse in clean water for half-a-minute to one minute. Longer 
washing at this stage does no good and may lead to impaired tone. 

Transfer to sulphide bath, where prints should darken to the full 
brown or sepia in a second or twO. 

Throw away the sulphide bath after the day*6 use. Stale spoOt 
sulphide solution is the most frequent cause of bad tones or of 
refusal of prints to darken in the sulphide bath. 

Finally wash for half-an-hour in running water. 

The results by the sulphide process are quite permanent. 

Blue stains in spots and patches, on sulphide-toned prints, are due 
to iron, either as rust in the^p- water, or as impurity in alum. Fit 
a flannel filter to the tap and use pure alum. Wipmg* with cotton- 
wool saturated with strong hydroohlorio acid will slowly change the 
stain to yellow which washes out in water. But it is a rather risky 
remedy. 

Sulphide-toned prints of bad colour or insuffioient depth can be re> 
treated, eg,, by bleaching in:~copper bromide, X30 grs. r* sodium 
bromide^ 2| ozs. ; water, 10 ozs. This is used in the dark-room, 
bleached print taken into daylight and re-devoloped with amidol or 
other clean developer, after which it may be retoned. 

Permanganate Bleach Process. 

(T. H, GreenalVs formula,) ^ *- 

This process allows of prints being toned after a very brief rinse 
from the fixing bath ; also it requires no washing (or only the turiefest) 
between bleaching and sulphiding. 

Bu^achbr. 

A. -‘-Hydrochloric acid B.P. 31*8% . . 3 ozb. 150 o.o.s. 

Water to make 20 ozs. 1,000 o.c.s. 

B. — Potass, permanganate . . . . 40 grs. 4*5 gms. 

Water . .* .... . . 20 ozs. 1,000 o.e,e. 

Both A and B keep indefinitely when well stoppered. 

To make the bleacher, mix in order given Water, 6 ozs. ; A, 1 oz. ; 
B, 1 oz. Cost of working mixture is about Jd. per 20 ozs. - If prints do 
not bleach completely, throw bleacher away and mix fresh. Any 
brown stain disappears in the sulphide bath, which should be of 
. strength 1 gr. per oz. made up from strong solution. - 

II, by using. more of ' A or B than directed abbve, there any > 
; brown stain om sulphided prints, a bath of ox^io acid, i oz. y water, ^ 
; 50 ozs., with a few crystals of soda sulphite dissolved m it, trill at 
i oned remove them. _ , , . , 
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Copper Toning. 

ThifiT proeess yieli^ a range of tones from warm black to chalk, 
the warmth of tone increasing as the solution acts on the pil^. The 
process does not intensify the prints ; it is cheap and the results ark 
pemanent. . 

A. — Copper sulphate 60 grs. , 7 gms. 

Potass, citrate (neutral) . . . . 240 grs. 28 gms. 

Water 20 ozs. ' 1,000 o.c.b. 

B. — Potass, feiticyanlde . •• •. 50 grs. 6 gms. 

Potass, citrate (neutral)'. . . . 240 grs. 28 gms. 

Water .. 20ozs. 1,000 c.o.s. 

XJce equal parts of each. If prints are pinkish in the high-lights, 
use more citrate in the A or B solution. 

Platinum Toning. 

Not for QcLslight Prints, 

Potass, chloroplatinite .. .. IVgi^s. 0 8 gm. 

Mercuric chloride 6 grs. 0*4 gm. 

Citric acid 54 grs. 3*4 gms. 

Water . . 6 ozs. 170 o.c.b. 

This bath should be made up fresh for use from stock solution s 
Gives warm sepia tones, with slight staining of high-lights. For cold 
sepia tones and absence of staining add 30 minims 10 per cent. 
soliUton potassium bromide to above. Wash well after toning. 

Uranium Toning* 

' This old method yields brown to reddish tones. It intensifies the 
prints, and the results often prove impermanent. 

A. — Uranium nitrate 90 grs. 10 gms. 

Water • . « * • « . . 20 ozs. 1,000 c.c.s. 

B. *— Potass, fertioyanide . . . . 90 grs. 10 gms, 

Water .. 20 ozs. 1,000 c.o.s. 

Use equal parts of A and B, and add 20 minims of glacial acetic 
acid to each ounce of mixture. The prints must be free from hypo. 
After toning wash in several ohanges of still water till the high-lights 
are. blear. Washing in running water trill remove the toning in 
patches. Citric acid (10 grs. per oz.) or oxalic acid (5 grs. per os.) 

. instead, of acetic is an aid to pure whites. 

As a means of rendering uranium-toned prints permanent, it is 
recommended to fix the toned prints for five minutes in hypo, } oz. ; 
potass, metabisulphite, 70 grs. ; water, 20 ozs. 

Qreeti Tones. 

{S, 'E, Sndth^s formula without scheduled poisons,) 

^.-^-PotasB. Yerricyanida 180 grs. 2 gms. 

. Waier, distilled •. 20 ozs. lOOc.c.i 
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'Vanadium chloride stock solution 

31 drs. 

4 c.c.s. 

Ferric ammonium citrate (green 
scales) . . . . * . . 

45 

grs. 

1 gm. 

Soda citrate neutral (Merck) 


ozs. 

25 gms. 

Ammonium chloride 

90 

grs. 

2 gms. 

Hydrochloric acid, strong pure. . 


ozs. 

14 c.c.s. 

Water distilled 

10 

ozs. 

100 c.c.s. 


The stock vanadfam solution is made by mixing 1 oz. of vanadium 
chloride, as purchased (Merck’s syrupy), with 5 drams (12 c.c.s.) of 
strong hydrochloric acid and then adding distilled water to make 
2 OZ8.’ 90 minims (62 c.c.s.) in all.* 

In making up the B. solution, hrst add the hydrochloric acid to the 
vanadium solution. Then dissolve the ferric citrate, soda citrate, and 
ammonium chloride in the 10 ozs. (100 c.c.s.) water and mix the two. 
I^lutiori should be dull mauve blue ; not green—until mixed with 

Both A and B solutions will keep for months at least. 

To mix the toning solution, take 1 part A with 4 parts water ; and, 
separately, 1 part B with 4 parts water. The two weak solutions when 
mixed together form the toner. 

Prints tone in from 4 to 8 minutes. Bock constantly, then wash in 
5 changes of water, each of 2 minutes, give a bath of hydrochloric acid 
(1 part in 50 parts water) for 2 minutes, and finally wash for 15 
minutes in 7 or 8 changes of water. 

Prints should be of the ordinary depth. The green tone is per- 
manent. 

Blue Tones. 

citrate .. .. .. .. 2 ozs. 10 c.c.s. 

10% solution potassium ferri- 
cyanide . . . . . . . . 2 ozs. 10 o.c.s. 

10% solution acetic acid. . . . 20 ozs. 100 o.o.s. 

The well-washed prints are immersed in this bath until the desired 
tone is given. Then well wash until hlgh-lights are olear. This bath 
intensifies the image. 

Gold Toning^. 

This process considerably improves the colour of greenish or rusty 
black prints, and if allowed to act for some time bluish tones are 
obtained. 

Ammonium stilphooyanide . . 30 grs. 2 gms. 

Chloride of gold 2 grs. 0*13 gm. 

Boiling water . . . . . . 4 ozs. 110 o.o.Si 

Use as soon as cool. Place the wet print face upwards on a sheet 
of glass, squeegee into oontact, blot off superfluous moisture, and 
paint the above bath on with a broad flat brush; when 'the desired 
tone is reached wash well and dry. 

Practically all the above toning solutions oan be employed for 
lantern plates. 
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Line Drawins:s from Bromide, Gaslight, or 
P.O.P. Prints. 

After outlining the aubjeot in waterproof Indian ink, bleach out 
the image in — 

Thiooarbamide . . . . . . 240 gra. 25 gms. 

Nitrio acid 4 drs. (li.) 25 o.o.s. 

Water 20 oza.* 1,000 o.o.s. 

Or in— 

Iodine sol. (10 per cent, in potass. 

iodide sol.) 30 minims 6 c.o.s. 

^ Potass, cyanide (10 per cent. sol. 

ii:\ water) 5 minims 1 c.o. 

Water 1 oz. 100 o.c.s. 


THE CARBON PROCESS. 


Procedure. i.s., paper coated with a mixture of gelatine and 
pigment colour, is made sensitive by immersion in bichromate solu- 
tion, dried, and printed under the negative by daylight. As the colour 
of the tissue hides the effect of light, the printing is done by aid of an 
actinometer. 

The effect of the light is to render the gelatine insoluble-^deeper . 
down into the tis.sue, the greater the action. “ Development ” consists 
in dissolving out in warm water the tissue which remains soluble. 
As a skin of insoluble tissue is formed over the whole top surface of 
the print, the coating is first transferred (face down) on to a fresh 
support. To. do this, the exposed tissue is soaked in cold water along 
with a sheet of (gelatine-ooated) transfer paper, the two squeegeed 
together, put under pressure for about 20 minutes, and then placed in 
hot water. The original support of the sensitive surface is stripped 
off, leaving the tissue with its face (the insoluble side) on tl^e transfer 
paper. The soluble gelatine can be then dissolved away (development), 
carrying the pigment with it, and the prints are finally passed through 
an alum bath, washed and dried. As this transference of the print to 
a new support causes the picture to appear reversed as regards 
right and loft, it is necessary (where this is an objection) to transfer 
first on to a ''temporary support” for development, and from this 
again on to the "final support.” 

Sensitising Solutions. 

Potass, bichromate . . . . 1 oz. 35>50 gms. 

Water 20-30 ozs. 1,000 c.c.s. 

liiQuor ammonia (0*880) . . .. 60 minims 6 c.c.s. 
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A longer imaieraion iti the weakoi solution is practicAlly et^^ual to 
a shoEser one in the stronger bath. 

If the tissue is sijaeegeedon a glass plate after sensitising, the degree 
of squeegeeing (light or heavy) also modifies its sonsitiveness by remov- 
ing more or less of the solution. If the tissue be squeegeed on to a 
ferrotype plate, and allowed to dry upon it, the drying may be done in 
the light of an ordinary room. The face of the tlssae is then protected 
from light, dust, and injurious vapours. 

The following has been recommended : — 


Potass, bichromate . . . • 1 oz. 20 gms* 

Water SOozs. 1,000 o.c.s. 

Citric acid J oz. 5 gms. 

Liquor ammonia q.s. to change tint of solution 

to lemon yellow. 


This bath Is suitable for thin negatives, i.e., those lacking in . 
contrasts, and the tissue sensitised in it will keep longer than that 
sensitised in the former solution. The tissue, however, is much less 
sensitive, and with vigorous or contrasty negatives, such as are best 
suited for carbon work, it is apt to yield prints that are hard, through 
the washing away of the more delicate tones in the development. 

Fixing or Hardening Bath. 

Alum .. .. .. 1 oz. 50 gms. 

Water .. .. •. 20oz8. 1,000 c.c.s. 

Waxing Solutions. 

Fob Carbon Prints, or for Hbmoving Collodion -Films, 

No, l.-r -Beeswax . . 20 grs. 10 gms. 

Benzole rect. No. 1 4 ozs. 1,000 c.c.s. 

For Flexibus Suitorts (Autotype). 

No. 2.-<-Yellow resin 180 grs. 42 gms. 

Yellow beeswax ... ,1 60 grs. 14 gms. 

Beotlfied spirits of turpentine 10 ozs. 1,000 o.o.s. 

Gelatine Solutions. 

For transferring carbon pictures from flexible support to ivory, opali 
" glass, &c.^ 

Nelson’s No. 1 gelatine . . . . 1 oz. 50 gms." 

Water 1 pint 1,000 o.e.8. 

Chrome alum, dissolved in 2 ozs. 

(100 c.c.s,) hot water .. 12 grs. 14 gm. 

For coating drawing-papers for the single transfer process — 

Nelson’s No. 1 gelatine .. .. 1 oz. SQgms. ^ 

Water 1 pint 1,000 c«c. 0 . 

Chrome ahim, dissolved in 2 ozs. 

(100 O.O.S.) water .. .. 20 grs, 2*5 gms. > 

Apply with a brush. * ‘ 

^ Note,^la adding a solution of chrome alum to one of golatinb, 

' both solutions should be at a fairly high temperatucsj 130 degMs to 
160 degrees F. 
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Substrattum por Oarbon Transparbhcieb. 

Kelson’s No. 1 gelafcijoe . . . . | oz. 37 gms. 

Water .» .. .. .. 20 ozs. * 1,000 c.c.s. 

Potass, blcliromate •j. • • 12 grs. 1-4 gm; 

Well oleaned plates are coated with this and dried, when they are 
folly exposed tolight, which will render the coating insoluble. 

.T To Remove Bichromate Stains prom FiitoEiLs, Nails. 

Apply dilute ammonia to the parts until the stains disappear, then 
well wash the hands with warm water and soap. 


THE OIL PROCESS. 


JProcedttr^.— Gelatine-coated paper is sensitised with bichromate, 
printed under the negative, and treated in cold water. The faint 
image has the power of (being greasy ink. This is applied with a 
brush, usually accentuating or suppressing parts of the subject at the 
^worker’s discretion. 

Double-transfer papers, as used in the Srbon process or other papers 
(gelatine-coated), sold for the purpose, are sensitised in a solution of 
bichromate of potash of 5 per cent, strength as for carbon printing. 
The citric acid sensitiser given above under Carbon is very suitable, 
but the most satisfactory method on the whole is the use of a quick- 
drying spirit Bonsitisor. 

Spirit Sbnbitiber. 

{Demachy.) 

Prepare 6 per cent, ammonium bichromate by dissolving 1} ozs. of 


this Bsdt in 25 ozs. of water. 

To make ttae seusitiser mix at time^Sf use : — 

Stock bichromate solution 1 part 

' Alcohol, pure, 9(P 2 parts 


The sensitiscr is applied with a flat hog-hair brush, about | oz. 
serving for six 10 x 8 sheets of transfer paper. 

The paper dries in about 18 minutes, and is printed under the 
negative until it shows a brown image as in the platinum printing 
process. The detail should show in the high-lights. It is then soaked 
m^severRl changes of water to remove the yellow bichromate (about 
20 ' minutes), and then soaked for a further , time (in a dish of water), 
depending on the thickness of the gelatine coating. An average time 
is 30 inirmtes; 2 to 3 hours for more heavily coated papers. The 
temprerature of the water should be between 65° and 70° F., and should 
be kept steady by placing tlm dish in a place at this temperature. The 
print can be pigmented forthwith, or dried for pigmeuting later on. If 
it i$ dried it requires about an hour’s soaking in water at 65° to 70° F 4 
to Mngitinto the best condition for pigmentiug. 
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THE BROMOIL PROCESS. 


In this form of the oil prooess a bromide print or enlargement is 
treated ao as to remote the iiiiage and at the same time bring the print 
into the same condition as that produced by exposure of aensitised 
paper in the oil process. 

C. Weiborne Piper's Formula. ^ 


The bromide enlargement must bo fully exposed and developed, 
using a ibw-acting amidol developer for preference, and it muab 
be thoroughly fixed, washed, and dried. It is then bleached 
in — 


O^brome solution: .. . .. .. .. .. 4 parts 

Potash alum, 10% solutidtl 4 parts 

Citric acid, 10% solution 1 part 

Water to make 20 parts 


It is washed and then immersed in sulphuric acid (1 part to 20 
water) for from 2 to about 5 mit>atos, again washed by soaking for a 
few minutes, and then fixed for 2 or 3 miriutes in — 


Hvpo 2 OZB. 

Soda sulphite . . . . . . . , . . . . | oz. 

Water to make 20 ozs. 


After this it is washed again and then pigmented like an ordinary 
oil print. The solutions and washing vvater used should not be under 
60 deg. or over 70 dog. F., and the preparation of the print should not 
occupy longer than 20 minutes. 

The ozobiome solution used is that specially supplied for bromoil by 
the Ozobrome Company. 

The above is the process originally published by Mr. Piper, 

and is still as reliable a method as any. For alterna'tive bleachers, &c., 
which have been proposed, see “Epitome of Progress,” B.J.A., 1909, 
p. 618 : 1910, p. 571 ; 1911, p. 587 ; 1912, p. 628 ; 1913, p. 672 ; 1914, p. 
671 ; 1915, 490, and under “ Bromoil ” in the present volume. 


Plg^mentihg Oil and Bromoil Prints, 

■ The brush chiefly used is the pied do bicbe, or hare's foot, of dome 
shape (Fig. 1). 

In dabbing on pigment, rest elbow on table, press bristles at toe of 
brush firsG on paper, and bend and spread a libcle before heel comes 
down (Fig. 2 . 

Another touch is to hold brush lightly between first two fingers and 
thumb, lower brush on to print, and dab foUr or five times a second,, 
the brush hardly leaving surface (Fig. 3). 
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Or hold brush (finely) lower down (Fig. 4). 

And apply vigorously, with slight dragging action, from heel to toe 
for strong effects (Fig. 5). 
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In “hopping,” hold brush on wire and apply in taps, coming an 
inch or so from print each stroko (B''ig. 6) ; lightens light and 
strengthens dark tones. 


PLATINUM PRINTING. 


In the platinum process, paper is coated with a mixture of sensitive 
iron (ferric) salts with which are platinum salts. By exposure to light^ 
the ferrio salts become reduced to ferrous salts, and then are able to 
reduce the platinum in the paper as a black or sepia deposit, forming a 
highly permanent print. The “developer” in which this takes place 
is a solution by which the ferrous salts are brought into a soluble 
state. The developer is used hot or cold, according to the nature of 
the paper and the kind of tone required. 

Sensitisers for Cold Bath Papers (H^bl). 

Stock Solutions. 

Standard Iron Solution . — In glass measure about 3 Ins. diameter and 
12 ins. high (marked to show a volume of 85 o.c.s.) place 52 gms. 
powdered iron ammonium alum, and add about 20 c.c.s. ammonia 
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(0*880) and 20 c.o.a. water. Stii.up the alum powder with a glasa rod, 
and allow to stand several minutes, with frequent' ehaking. The 
whole should smell slightly of ammonia ; if it does not a little more 
is added. The measure is then filled with water, the precipitate of 
ferric hydroxide stirred up, the glass rod-removed, and the ppt. left to 
settle. The clear liquid is poured ofi, fresh water poured on, and the 
stirring and settling repeated until the solution no longer colours red 
litmus-paper blue. Powdered oxalic acid (21*5 gms.) is then dustqd on 
the ppt., after pouriag off the last washing water, and (in yellow light 
from this point) stirred in until the mixture clears. It is poured into 
a 100 c.o. measure, and diluted (with rinsings from the cylinder) to 
100 o.o.B. Process occupies three to four hours. 

LBod-Iron'Stock Solution, — Dissolve-lead acetate (10 gms.) in w^m 
water (100 c.c.s.), and add oxalic acid (4 gms.) dissolved in a little 
water. A white precipitate of lead oxalate is produced, and is filtered, 
washed, and shaken up, with Standard Iron Solution in proportion of 
1 gm. per 100 o.o.s. Finally, filter. 

Ozaiic-Qelatine Solution. — Soak gelatine (2 gms.) in water 
(20 C.O.S.), and add oxalic acid () gm.). .Warm before use. Keeps only 
a day or two. 

Stock Piatinum Solution . — Potash chloroplatinate, 1 gm. ; water, 
6 c.c.s. 

Mercury Citrate Solution . — Dissolve yellow mercuric oxide (1 gm.) 
in water, *20 c.c.s. ; citric acid, 5 gms., warm and filter. 

SPlKSITlSlSliS. 

The quantities are for a 20 by 30 inch sheet. Water is added for 
medium (2 to 3 c.c.s.) and for rough (3 to 8 c.c.s.) papers. 

A. — ^Lead-iron solution . . . . . . . . 4*5 c.c.s. 

Stock platinum solution 3 c.c.s. 

For black tones on gelatine-sized Rives papers. 

B. — Lead-iron solution 4*5 c.c.s. 

Stock platinum solution 3 c.c.s. 

Oxalic-gelatine solution . . > . . . . 1 c.c. 

For blue-black tones on arrowroot-sized papers. 

For more brilliant prints 5 to 10 drops of 10% solution of sodium 
chloroplatinate are added to either of the above. 

5epiH Paper Sensitisers. 

Hot Development. 

Standard iron solution 6 c.c.s. 

Stock platinum solution 4 c.o.s. 

Mercuric chforidc (1 in 20 solution) . . ... 0*2 to 1 c.c. 

Sodium chloroplatinate (10% solution) . . 2 to 10 drops. 

Cold Development, 

Standard iron solution • . • . . . . . 8 o.o.s. 

Stoek platinum solution. • .. .. .. 4 o.o.s. , 

Meroury citrate solution.. .. .. .. 1 to 4 o.O.s. 

Sodium chloroplatinate (10% solution) • . 2 to 5 drops* 

For rough papers 2 to 4 o.c.s. of water are added. 
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Pfoc^d^Tt m the PlatUium Proceu. — ^p£ints are developed by floating 
for from IS seOpnds to 1 minute on a bath, the chief chemical in which 
i$ always t^taish oxalate. Without washing, they are placed in a 
bath. (No, 1 ) ot I in 80 pure hydrochloric acid for 5 minutes, into a 
second bath for 5 minutes, again into a third, and are then washed in. 
canning water for' 15 minubel. Time in all, about lialf-an-hour, 


Cold Bath Developers. 


, Potass, .oxalate 2 ozs. ” 100 gms. 

Potass, phosphate 1 oz. 50 gms. 

Water 20 ozs. 1,000 c.c.s 

Fob Sbfia Tones on Cold -Bath Black Papeb. 

A. — Potass, oxalate 2 ozs. 20 gms. 

Water .. .. 15 ozs. IbO e.c.s. 

B. — Potass, citrate . . 160 grs. 23 gms. 

Citric acid . . . . 250 grs. 39 gms. 

Mercuric chloride . . 95 grs. 14 gms. 

Water .... 15 ozs. 1,000 o.e.t 


Equal parts oiA and B, used slightly warm. The prints are after* 
wards fixed in acid baths of one-third the usual strength. 


Another FormuJ0. 
Prepare the following solutions 


1.— Potass, oxalate 


4 ozs. 

250 gms. 

Distilled water 


16 ozs. 

1,000 c.c.s. 

2.— 'Cupric chloride 


124 grs. 

35 gms. 

Distilled water 


8 ozs. 

1,000 c.c.s. 

3. — Mercuric chloride . . 

, , 

. . 1 oz. 

62 gms. 

Distilled water . . 

. . 

. 16 ozs. 

1,000 c.c.s. 

4 . — Lead acetate 

. , 

. . 32 grs. 

18 gms. 

^ Distilled water 


. . ' 4 ozs. 

1,000 c.c.s. 


‘ Mix 12 parts of No. 1 with 4 parts No. 2, then add 4 parts No. 3 
and 1 part No. 4, and heat till the precipitate first formed is redis- 
solved. The solution should be heated to 175 degrees F., and the 
prints developed in it in the usual way and treated to the usual acid 
clearing baths, then immersed in ammonia solution (about 10 minims 
per oz.) for 5 minutes, and washed and dried. 


Developer for Sepia Paper. 

Hot Bath. ' 


Potass, oxalate 2 ozs. 

PotasK. phosphate hoz. 

Citric acid . , 180 grs. 

:^tas8. chloride S0,grs. 

Water .. 20 ozs. 


100 gms. 

50 gms. 

20 gms. 

10 gms. 
1,000 o^c.s^ 
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Various Platinum Formula^i " 

Recovering Over-Exposed pRum. 

Immerse for about two minutes in the oxalate develojfer. Transfer 
for one second to a bath of 1 to 20 hydroohloilo acid. Return to the 
developer, and treat as usual. 

Intensifier for Platinum Prints. 

A. — Sodium formate 45 grs. 100 gms. 

Water 1 oz. 1,000 o.c.s. 

B. — Platinum perchloride . . . . 10 grs. 1 gm. 

Water 1 oz. 45 o.o.S. « 

Add 15 minims each of A and B to 2 ozs. of water (3 c.o.s. to 100 

C.C.fl.) 

Restoring Yellowed Prints. 

Shake up bleaching powder with about five times its weight of 
water, pass through a sieve, and to the portion which passes 
through add a little weak hydroohlorio acid — enough to give the 
mixture a faint chlorine smell. The solution removes the yellow (iron) 
stain from platinum prints. 

Cleaning Soiled Prints. 

Alum (one teaspoonful) is dissolved in about 8 ozs. of water, and 
mixed in a basin with a handful of flour to a cream-like consistency. 
This mixture is applied to the platinum print with a soft brush, and 
washed off in running water. 

Platinum Residues. 

Exhausted developers — and the acid baths if in quantity — are 
mixed in a large jar, with zinc and hydroohlorio acid (spirits of salt will 
do). A dirty chalk-like precipitate is accumulated, and the clear 
liquor is thrown away. The platinum is precipitated in the mud, and 
the latter, when enough has accumulated, is sent to the refiners, after 
being drained from water as much as possible on a linen oloth. 

Waste prints, clippings from paper, etc., should be sent as they are 
or burnt to an ash in a place free from draught, such as a biscuit tin 
with a row of holes about half way up. They should not be mixed 
with the wet residues, as the two require different treatment for 
e 4 :traction of the metal. 
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IRON PRINTINQ PROCESSES. 


Perro*Prussiate Sensitiser. 

This ferrO'prussiate or blue *' paper gives prints of Prussian blue 
colour from ordinary (brilliant) negatives. From lipe drawings, plans, 
etc., it supplies copies in white lines on a blue ground. 

A. — ^Ferric ammonium citrate 

(green)* 110 grs. 250 gms. 

^ Water 1 oz. 1,000 o.o.a. 

B. — Potass, ferrioyanide . . . . 40 grs. 90 gms. 

Water ^ 1 oz. 1,000 c.c.s. 

Mix in equal parts, keep in the dark, and filter just before use. 

The sensitiser is applied with a brush or sponge. The paper is 
printed until the shadows bronze, and is “ developed ” simply by 
soaking in one or two changes of plain water. 

Solution for Writing Titles on^ removing blue lines froin, blueprints, 
eto.~-Fota8B. oxalate, 75 grs. per oz. ; 170 gms. per 1,000 c.c.s. 

Brightening the Colour. — Blue prints are improved in colour by a 
final bath of 2} per cent, alum solution, 3 per cent, oxalic acid, or 
1 per cent, hydrochloric acid. 

The Kallitype Process. 

Paper, sensitised as below, is printed to a semi-yisible image, like 

S latinum paper. It yields print;! from black to sepia, according to tbe 
eveloper.^ If prints are fixed in a mixture of bypo and ammonia, tbe 
results appear to be permanent. 

Sensitiser. 

Ferric oxalate (pure and fresh) 


20% sol 1 oz. 

Ferric potass, oxalate, 1 : 16 sol. . 

Oxalic-ammonia sol. as below 30 minims 

Potass, bichromate, 1 : 16 sol. 4 drops 
Silver nitrate 36 grs. 


The oxalic-ammonia solution is : — Oxalic acid, 240 grs. ; ammonia, 
*880, 100 minims ; water, 4 ozs. 

Paper thus sensitised yields prihts of full gradation and half-tone 
from ordinary negatives, such as print well in P.O.P. For fiat 
negatives further bichromate solution may be used in the developer. 

* It the ordinary brown citrate be used, the formula should contain 80 gri. 
188 fins*)* and the ferrioyanide should be increased to 60 gri. (117 t^ms.), 
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DbYBIiOPSIBS, . ^ 

For Black Tones, , 

Borax *" 2 02 s. ' 

Boohello salt .. .. .. l«o2s., 75 gins* 

Water 20ozs. 

' Potass, bichromate sol. (1%). .. 15-18 drs. 90-115 o.o.b.^ 

For Purple Tones, 

Borax .*• J 02 . 28gm&. 

Rochelle salt 2 ozs. 100 gms. 

Water . . . , . . . . 20 ozs. 1,000 c.c.s# 

Potass, bichromate sol. (1%) .. 15-18 drs. 90-115 c. 0 , 8 . •v 

For Sepia Tones, 

Rochelle salt • . . . . • 1 oz. 50 gms. 

/Water 20 ozs. 1 ,oSDo.c.8. 

Potass, biohromate sol, (1 %) . . 8-10 drs, 50-60 0 . 0 . s. 

Prints are allowed to remain in either of the above developers for 
from 15 to 30 minutes. 

For Black Tones. 

Sodium acetate 3 ozs. 150 gms. 

Water 20 ozs. 1,000 o.c.s. 

From this developer prints must be passed into a bath of potass, 
npxalate (15 %) before fixing. 

Fixing Solution. 

fiypo , . 1 oz. 200 gms. 

Ammonia (0*880) , . , . ; . 120 minims 12 o.o.s. 

Water 20 ozs. 1,000 o.c.s. 

Prints are left in this for at least lO^minutes. 


Sepia Paper. 

This prooass and the single-solution sensitiser given below may- be 
i^sed for printing from ordinary negatives, but the results are deficient 
in gradation. Both are excellent for making duplicates of plans, etc., 
and give a copy in white lines on a brown ground from an ordikary • 
tracing. This copy may be used as a negative for prepi^i^g further 
<* positive ” copies. 

A. — Ferric ammonia citrate (green) . . 110 grs, 250 me. 

Water 1 oz. 1,000 p.c.8; 

B. — Tartaric acid .: .. .. 18 grs. 40 pW 

Water 1 oz. l.P^o.pf, 

a--Silyer nitrate 45 grs. lOO pfmfl; . 

Walser ; . . . . . . , 1 oz. ; l,00Oo*^ V 

Gelatine .. .. •• 30gEz» ^70 gms. 

Water .. ,, I,0g0e>4f.* 



" ‘ ifttQtbbRXWifiit’s bAiLy 4^1 

. , Eguftl pftzts (say 1 ok, oi each) of these solutions are mixed as 
follows :=^D is rendered just fluid on a water bath, A and B added, 
and;.laBtl7 0, a few drops at a time. The prints are fixed in 1: 50 
>ypd. ^ * 

One* Solution Sepia Sensitlser. 

Silter nitrate 55 grs. 3-5 gms. 

Water 4-5 drs. 15-20 o.o.s. 

^ Add ammonia drop by drop just to re-dissolve the white precipitate, 
^'and then 4 b little aulphurio (or oitrio) acid just to remove the odour of 
ammonia. Then add — 

Ferrio ammonium oitrate (green) 40 grs. 2*5 gms. 

Water 6 drs. 25 o.o.s, 

, This solution keeps in the dark, and is used like the four-solution 
’mixture. 

ft- 

Pellet Process, 

T^e Pellet process is for copies of lino drawings only. From an 
ordinary tracing it gives a copy in blue lines on a white ground. 

A. — ^Pure gum arable , . . 4 oza. 200 gms. 

, Water * 20 ozs. 1,000 c.o.s. 

B. ~^Ferrie ammonium citrato . . 10 ozs. 500 gms. 

Water 20 ozs. T,000 o.c.s. 

C. ^Perrio chloride (crystallised) . . 10 ozs. 500 gms. 

Water • . . . ^ . • « • 20 ozs. 1,000 o.o.b. 

Add 8 vols. of B, thon 5 voLs. of C to 20 vols. of A, in small doses 
with constant stirring. 

The prints are developed on 10 per cent, solution of potass, ferro- 
oyanide and fixed ” in 1 : 25 sulphuric acid (specific gravity 1*84). 

The Ferro-Qallic Process. 

This process is for line drawings only. It gives a copy, in bluish- 
IflAck lines on a white ground, from an ordinary tracing. 

Gum arable 60 grs. 135 gms. 

Warm water 1 oz, 1,000 c.c.s. 

When dissolved add the following in the order given : — 

Tarthric aoid .8 grs. 18 gms. 

Salt . . . • ^ ..... . . 36 grs. 81 gms. 

Ferric sulphate 40 grs. 90 gms. 

Ferric chloride 60 grs. 135 gms. 

Tha developer for the prints is: —Alum and gallic aoid, 1 part of 
each ; water^ w parts. 
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MOUNTANTS. 


starch Paste. 

Pure starch is mixed with a very small proportion of cold water to 
form a very stiff mass. It should be so stiff that it is stirred with difficulty. 
Perfectly boiling wa^er is then poured in, about 12 ozs. for every ounceV' 
of starch. On stirring, the mixture will jellify without being boiled ; 
but if it does not it is brought to the boil, cooled, the skin taken off, 
and the paste used on day of making. 

Gelatine. 

For mounting prmU without cockling^ 

Nelson’s No. 1 gelatine . . . . 4 ozs. 50 gms. 

Water 16 ozs. 200 o.c.s. 

Soften the gelatine in the water, liquefy on the water bath, and 
add a little at a time and stirring rapidly : — 

Methylated spirit 5 ozs. 60 o.c.s. 

Glycerine 1 oz. 12 o.c.s. 

The mount ant is med hot. A piece of ground glass is dipped in 
hot water, drained, and the mountaut brushed over. The print is 
then laid koe up on the pasted surface and rubbed gently in contact 
with a piece of paper, being then removed and pressed down on its 
m(Mint, 

Dextrine Paste. 

Uoxtrine, best white. . 2f lbs, 1,400 gms. 

Water at 160'^ F. . . 80 ozs. 2,550 o.c.s. 

Oil of wintergroen . . 15 minims 1 o.o. 

Oil of cloves .... 15 minims 1 c.c. 

Place the water in a vessel standing in a larger vessel of water kept 
to within 1® of 160^ F. Stir in tho dextrine slowly, and when it has 
all dissolved add tho two preservative oils, stirring all tho time. Then 
allow to cool, pour into bottles, and cork. Put aside in a cool place 
for a week or two for tlie mixture to congeal to a firm white smooth 
paste. 

5tarch-Gelatine. 

A. -^Bermuda arrowroot ., .. 8 ozs. 2C0 gms. 

Water 4 oza. ^ 100 o.o.s. 

B «*Nel8on’s No. 1 soft gelatine . . 360 grs. 10 gmS. 

^^ ator 64 ozs. 800 o.o.s. 

The gelatine is first soPened in the water and Ji and B are then 
mixed together and boiled for a few minutes. To the cold mixture are 
stirred in — 

Methylated spirit . . .. .. 5 oza. 250o.o.s.' 

Carbolic aoid (liquid) . . . . 25 minims 3 c,o.C. 

This is a good cold paste, which stioks and keeps fairly well. 
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Liquid Gelatine. ^ 

Golatine 1 oz. 100 gms. 

Water 6 oza. 600 o.c.a. 

Chioxal hydrate 1 oz. 100 gma. 

The gelatine is dissolved in the water by aid of heat» and the 

chloral hydrate added. After digesting for a short time the adhesive 
liquid is neiltrallsed with a little sodium carbonate solution. 

• 

Gum -Dextrine. 


Picked white gum arabio . . J oz. 

Dextrine ozs. 

Liquid ammonia . . . • . . 4 drops 

Carbolic acid 1 dr. 

Water 8 oza. 


65 gms. 
280 gms. 
50 o.o.s. 

15 O.C.B. 
1,000 c.c.s 


The gum is powdered in a mortar and mixed Intimately with the 
dextrine, and rubbed with 2 ozs. of water until a smooth mixture is 
obtained. The remainder of the water is added, and the whole 
boiled for 10 minutes. The ammonia and carbolic acid are added 
when cold. This mountant keeps well for months, and is smooth in 
working and of great adhesiveness. 


Shellac Mountant. 

A strong solution of shellac in methylated spirit, or, better, ceotffied 
spirit, is thinly applied to both mount and print, and the two coated 
surfaces quickly rubbed into oontaot. A good method of fixing prints 
to thin mounts in albums, etc. 


Affixing Paper to Metal. 


Tiagaoanth 

Gum arabio 

Water 

3 ozs. 

12 ozs. 

50 ozs. 

60 gms. 

240 gms. 
1,000 c.c.s. 

or — 



Gum arabio 

Aluminium sulphate 

Water 

1 oz. 

45 grs. 

10 ozs. 

100 gms. 

10 gms. 
1,000 c.c.s 

Mounting on Glass 

(Opalines)* 


Nelson's No. 2 soft gelatine 

Water 

2 ozs. 

20 ozs. 

30 gms. 

300 c.c.s. 


The gelatine le soaked in the water, and liquefied by standing tha 
vessel in hot water. The solution is thinned down until nearly as thin 
as water. Print and glass are immersed, removed together, and 
squeegeed together with flat rubber squeegee. 
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WORKING UP, COLOURING, 
ETC., PRINTS. 

Lubricant for Burnishing: Prints. 


Powdered Caatife soap . . . • 20 gis. 5 gms. 

Alcohol 10 OZ8. 1,000 o.o.s. 

Encaustic Paste. 

Ftirified beeswax 50 parts 

Oil of lavender 30 parts 

Benzole 30 parts 

Gum eleml • . • • 1 part 


Babkidtt’s Formula. 

To the contents of a 2d. tin of Globe polish add 1 oz. best olive oil 
and 1 oz. terebine. Apply with soft oloth and polish. 

Preparinii: Prints for Colouring:. 

P.O.P.’s AND Glossy Bromides. 

Bub the prints lightly with a tuft of wool slightly moistened with 
artistes purified ox-gall. If they have been lubricated before 
burnishing apply previously a little alcohol in the same way. 


Collodion Prints. 

Fluid extract of quiilaia . . . . 1 dr. 5 c.c.s. 

Water 1 oz. 40 o.o.s. 

Aloohol . • . . . . . . 1 pz. 40 c.c.s. 


Bromides. 

For Water Colouring. 

Apply ox-gall as directed for P.O.P., or prepare as directed 
below for pastel work. 

For Oil Colouri/ng, 

If the surface is clean no preparation is needed ; if otherwise give a 
wash of gum, starch, or gelatine, or prepare with pumice powder. Also 
light drying oB (from the artists' colourman) may be rubbed over with 
a tuft of wool or the fingers. It dries in about twenty-four hours, and 
leaves the surface of the bromide ready for painting. 

For working up in pastel or black and white, apply fine pumiee 
powder with a tuft of wool, and remove with another piece of wool or 
a duster. 

Fixative for Crayon and Pastel Work. 

A.-p-Mastie .. .. .. .. 24gr8. I'G gm. 

Amyl acetate .3 ozs. 85 Q.c.fl. ’ 

Dissolve by agitation, and allow to stand some hours before use. 
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Bv—Oellaloid (film oUpplnga fcee Irom 

eqiuUiion will do) • • . . 7 grs. 0*45 gm. 

AmjlftoeUfee 3ob8. SSo.o.s. 

Diftolpa by agitation. Mix when both are clear, and keep in tightly- 
eotked bottle. Apply with spray diffuser. 


Colouring^ Prints with Dyes. 

Dissolve the aniline colour (Id. packets of dye will do) in a sulfi- 
eient quantity of water (from ^ to 1 oz. to a Id. packet), and for 
glossy prints add a little gum. If the work affects the gloss when 
nnisheo^ rub the print over with a piece of wool slightly moistened 
with a solution of wax in benzole. 


Colouring: Prints with Artists’ Water Colours. 


The following are suitable colours for bromide enlargements, 
platinum, and carbon prints. The colours in ordinary type are 
permanent ; those in italics are more or less doubtful except under 
special precautions against exposure. Those marked* are trans- 
parent. 


*Alizarin Scarlet. 
Flesh Tmt, No» i. 
Flesh Tint, No. 2. 
Flesh Tint, No. 3. 
*Indian Bed. 

*BoBe Madder. 
Venetian Bed. 
Vermilion. 

'Antwerp Blue. 
OobaltBlue. 

*French Ultramarine 
Indigo. 


'Prussian Blue. 
'Brown Pink, 
'Burnt Sienna. 
Cadmium Yellow. 
Chrome Lemon. 
Chrome Orange, 
^Indian Yellow. 
Naples Yellow. 
'Baw Sienna. 
Boman Ochre. 
Yellow Ochre. 
Xmerald Oreen. 


* Hooker* 8 C7resn,No.2. 
Terre Verte. 

* Brown Madder, 
Pay7ie*s Qrey, 

Itaw Umber. 

Sepia. 

^Vandyke Brown., 
Ivory Black. 

Lamp Black. 
Chinese White. 


Colours for Air-brush Work. 


The following is a list of the most useful colours for air-brush 
work 


Blano d* Argent, No. 2. 
Burnt Sienna. 

Burnt Umber. 
Charcoal Grey. 
Ohinese White. 
Chrome Lemon. 
Chrome Yellow. 
Chrome Deep. 
Chrome Orange. 
Oologne Earth. 
Emerald Green. 
IhdlRo Bed. 


Lamp Black. 

Light Bed. 

Mauve. 

Naples Yellow. 
Neutral Tint. 
Permanent Crimson. 
Permanent Green. 
Permanent Scarlet. 
Prussian Blue. 

Baw Sienna. 

Baw Umber. 


Ultramarine, Light. 
„ Middle. 

». Deep. 

Vandyke Brown. 
Vermilion. 

Yellow Ochre. 

Brown Madder. . 
Emerald Oxide of 

Ohromium 
Indian Yellow. 

Sepia. 
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Spotting Bromide Prints. 

Mix togother Payne's grey and Indian ink (the colour shciild match 
•that of the film). « 

Spotting P.O.P. Prints. 

Add a little carmino to the above. When mixture is dry (on the. 
palette) work in a strong solution of gum, rubbing the brush one way 
only, to avoid ma king lair-bells. If the prints are to be enamelled or 
glazed by stripping after spotting, then artists'oilcolours with benzole 
in which gum dammar has been dissolved, or water colours, may be 
used with shellac water varnish. (See “Negative Varnishes. ’) 

Colouring from Behind (Crystoleum). ? ■- 

• 

The print (which should be allmmcn) is mounted with a warm 
solution of : — 

Hard gelatiiu^ 20 grs. 45 gms. 

Water 1 oz. .1,000 c.c.s. 

CO ntaining a little jalicylie acid to keep it. Or with a cold mountant 
m ade hy mixing the above with avi (3qual amount of starch paste. 

Vaiinish j^oii “ Translucinc!.” 

Canada balsam 5 ozs, 100 gms. 

Solid paraflin 2 ozs. * 40 gms. 

White wax 2 ozs. 40 gms. 

which is melted, the picture immerfed, and the whole kept a? cool as 
possible consistent with remaining fluid. 


COLOUR PHOTOGRAPHY. 

The following are the official working instructions for the screen- 
plates freely in the market at the time of sending this portion of 
the Almanac to press (November 15, 1916) ; — 

The Autochrome Plate. 

SIMPLIFIED METHOD OF DEVELOPMENT. 

Two solutions only are used — developer (used also for re- develop- 
ment) and reversing solution. There is no need to fix. ^ 

Develojper — Stock Solution, 

A. — Water, distilled 35 ozs. 1,000 c.c.s. 

Metoquinone (Quinomet) ........ \oz. 15 gms. 

Soda sulphite, anhydrous ozs. ^100 gms. 

Liquor ammonia, 920 9 drams 32 c.c.s. 

Potass, bromide 90 grs. 6 gms. 

Dissolve the Quinomet in warm water (about 100° F.), add the 
sulphite, and then, when cold, the ammonia. 
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Working aeveloper : Stock solution, above, 1 part ; water, 4 parts. 
For correct exposure, time of development is 2i!t minutes exactly ; 
then rinse and immerse in reversing solution, C below. 

Where exposure may not be correct, it is best to develop by the 
following table, allowing of errors being compensated for : — 

For half'plate, place in developing dish. 


C.D. — Stock solution, A above 85 minims 5 c.c.s. 

Water oz|. 80 c.c.s. 

Ifave ready in oca measure glass — 

Stock solution, A above ^ oz. 15 c.c.s. 

and in another - 

Stock solution, A above IJ ozs. 45 c.c.s. 


These are placed near the lamp, one or the other quantity of the 
developer being quickly added to that in the dish, according as the 
plate comes up quickly or slowly. 

Tmmerse the plate in solution CD, and count the number of seconds 
elapsing before the first outlines of the image appear (disregarding the 
sky) by looking at the plate rapidly without taking it out of the dish. 
Immediately these outlines are discernible, pour into the dish either 
15 c.ca. (,J oz.), or 45 c.c.s. (l.J oz.) of A, whichever may be necessary 
according to the following table, continuing to count the seconds: — 


Appcftvance of outlines I Quaiitity of developer A 
of image : to add on 

(disregarding sky) appearance of first 

after ipimersion. I outlines. 


Total duration 
of development trom 
immersion of plate. 


Seconds. 


i Miniite!^. 

Seconds. 

12 to 14 : 

15 c.c.s. (A oz ) 

1 

15 

15 to 17 i 

do. do. 

' 1 

45 

18 to 21 1 

do. do. 

! 2 

15 

22 to 27 i 

do. do. 

' 3 

0 

28 to 33 

do. do. 

3 

30 

34 to 39 

do. do. 

1 

30 

Extreme ) 40 to 47 i 

45 c.c. (IJ ozs.) 

1 3 

0 

under- i- i 


i 


exposure j Above 47 | 

45 c.c. (IJ ozs.) 

i 4 

0 


For a quarter-plate use one-half the above quantities. 

Reversing Solution. 

C. — Potassium permanganate • 30 grs, 2 gms. 

Sulphuric acid 3 drama 10 c.o.s. 

Water 35 ozs. 1,000 c.o.s. 

This solution will keep for a short time, but should not be used if 
cloudy. 
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Immediately the plate is covered by the C solution daylight may 
be used. After 3 or 4 minutes, wash for 30 seconds in running water. 

In summer it is well to put the plate, after leaving the C bath, for 
2 minutes into a solution of chrome alum, as follows : — 


Chrome alum 1^9 g^s* ^9 gms. 

Water - . 35 ozs. 1,000 o.o.s. 


The plate should be rinsed before placing iu the second developer, 
or, if desired, it may dried and re-developed after a day or two. 

Second Development. — The plate is then re-developed in full day- 
light, using the solution which has served for the first development 
(kept in the dish without special precautions). When the high- 
lights are completely darkened (about 3 or 4 minutes) the plate^ is 
washed for 3 or 4 minutes, and immediately placed to dry. Fixing 
is unnecessary unless the plate is intensified. 

rVKO DEVELOPMENT. 

The following method, which was that originally advised for the 
development of Autochroine plates, is still preferred by some workers. 
The solutions are as follows : - 


Fiiist i)E\ klopment. 


A. A. — Water 

Soda bisulphite sohHion 

Pyro 

Potass bromide 

3^ ozs. 

2 drops 

45 grs, ' 
45 grs. 

100 c.c.s. 

2 drops 

3 gms. 

3 gms. 

B,B.— Water 

Soda sulphite, anhydrouB 

Ammonia *920 

3 ozs. 

3 drams. 
i oz. 

85 c. 0 . 8 . 

10 gms. 

15 O.C.B. 

Working developer 

Water 

A. A 

B. B 

3^ ozs. 

3 drams. 

3 drams. 

100 c.c.s. 

10 c.c.s. 

10 c. 0 . 8 . 

This developer serves for once only. Time of development (for 
correct exposure). 2J minutes exactly at 60'' to 65® F. 


REVKnsiNo Bath. 

C. -As given above, and used as there directed. 


Second Development. 

D. “-Water, distilled 35 ozs. 1,000 C.C.B. 

Soda sulphite, anhydrous J oz. 15 gms. 

Dianol (Diamidophonol) 75 grs. 5 gms. 

After a rapid washing, the plate is placed in the Dianol (Diamido- 
plionol) developer D for 3 or 4 minutes. This should be per- 
formed in a strong light, and continued until the white portioiia 
are completely blackened. Over-development need not be feared.' 

There is no need for fixing the plate after the second devejk>p- 
meut. It only requires washing, drying, and varnishii^ 
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gontbolijED development with PYRO. 

Mikke a quarter-streDgth pyro solution, viz. : — 

66 Solution B.B 1 part 

Water 3 parts 

To make working developer for a half-plate take : — 

Solution A. A 3 drams. 10 o.c.s. 

Solution b.h 3 drams. 10 c.c.s. 

Water 3 use. 80 c.c.s. 

Acd have ready in a small graduated measure oz. (45 c.c.s ) of 
b.h. solution, to be added wholly or partly to the bath during 
development, if necessary. 

As soon as the plate is in the dish, count the number of seconds 
frdm the moment of entering until the appearance of the first out- 
lines of the image. The sky, however, should not bo taken into 
, consideration. 

It is unnecessary to view the plate by the light of the lantern 
until 20 seconds have elapsed, as whatever be the degree of exposure 
the first forms will not be seen before 22 seconds. 

The number of seconds elapsing before the appcarauoe of the 
image is the guide to the further devefopmont of the plate, which 
should be carried out according to the following tabic : "• 


Time of first 

j Quantity of ammonia solu- 

Total time of 

sarance of io 
counting si 

npixa 

^clopmv^nt, including 
ime of appearance. 

Soconds. 

C.o.s. 

Mnjute.s 

Seconds 

22 to 24 

None 

2 

0 

25 to 27 

2 

2 

15 

28 to 30 

8 

2 

30 

31 to 35 

15 

2 

30 

36 to 41 

20 

2 

30 

42 to 48 

25 

2 

30 

49 to 55 

30 

2 

45 

56 to 64 

35 

3 

0 

65 to 75 

40 

4 

0 

over 75 

45 

5 

0 


The additional quantity of bO solution must be added when the 
outlines begin to appear. 

We see by the above that, for example, when the image takes 
28 seconds to appear we add 8 c.c.s. of bb solution and continue 
development until the expiration of 2 minutes 30 seconds from the 
time the plate was put in the dish. 

INTENSIFICATION. 

If, after the second development, the plate does not show suffi- 
cient contrast and brilliancy, it may be much improved by 
intensification. 
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This operation may take place at the time of development or be 
delavod, if deeired, till a later time. 

Whichever plan ia followed, all traces of the developer must be 
first destroyed by the following operation : — 

Oxidation. 


immcrnc the plate for 10 or 15 seconds (after a w'ash of similar 
duration) in solution 11, composed (»f : -- 
B. Water *. 35 ozs. 1,000 c.o.s 


Solution 0 (Acid Pornianganate) .. 5 drams 

20 c.c.s. 

which oxidises an V traces ol developer remaining in 

the coating, and 

allows proper intensification. 

Then wash the plate for a few secobd^. 

in running water. 



For mtciiniru tttion prepare 

the two following solutions : — 

F. Distilled water 


1,000 c.c s. 

I'yrogallii; and 


3 gms. 

Citric ai'id 


3 gms. 

G. Distilled water 


100 c.c.s. 

Nitrate of siher 

75 grs. 

5 gms. 

For use take . - 



Solution 1'' 


100 c.c.s. 

Solution G 


10 c.o.s. 


Immerse the plate in this solution and examine from time to time 
the increase of intensity. 'Phe solution turns yellow little by little, 
and eventually boeomes turbid. It should bo used as quickly as. 
posHil)Io. and rojoctcil when turbidity makes its appearance. 

Usually inteiisincation is nnnpletc before this state is reached, but 
should it be necoFsary to continue intensification, frc.sh solution should 
be used after a short wash, a few seconds in the oxidising solution (E), 
and another short w;ish. 

During intcn.siricatioii the whites of the plate may become yellowi^ 
(dichroic fog). All traces of tins disappear in the following clearii%' 
bath. 

Cleakin(.. 

After inrL>n.cifi(‘alion, wash the plate for a few seconds and place in 
the following solution (II) of permanganate, containing no acid. Allow 
this to act from 30 seconds to 1 minute : — 

- JI. Wafer 35 ozs. 1,000 c.c.s. 

VotasB. permanganate 15 grs. 1 gm. 

Particular care should be exorcised that Solution G (Acid perman- 
ganate) be not mistaken for Solution H (Neutral permanganate). 

PixiNn. 

After a short wash, fit for about 2 minutes in an acid hyposulphite 
bath made as follows : — 


1. Water 35 ozs. 1,000 c.c\ 

Hypo ; • • • • 5J ozs. 150 gms: 


Soda bisulphite, saturated solution IJ ozs. 50 c.o.s. 
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The density of the image «iiould not i)c reduced by fixing. Should 
reduction bo found, it is caused cither by too short second develop- 
ment or exposure to too weak a light during second development. 
Fixing is indispcmablc when the plate has been inteusilied. 

' Washing. 

A wash for 4 to 5 minutes is sufficient to clear the extremely thin . 
gelatine coating of traces of hyposulphite. The plate is then put to 
dry. It may bo that the whites of the subjor^ still retain a slight 
yellowish tinge. If so, treatment by Neutral Permanganate (solution 
H) followed by use. of the fixing bath I may bo repeated. 

The Omnicolore Plate. 

The instructions and formiibc arc those given above for the 
Autocbronio, the same emulsion being used for both plates. 


The Dufay (Dioptichrome) Plate. 

Fl riST DjO V K I .OPM lilN T. 

The following developer is recommended to the exclusion of all 
other formula; : - 

Water 35 ozs, 1,000 c.c.s. 

Metol 90 grs. 6 gms. 

Sulphite of soda reorystallihcd 2J ozs. 75 gnis. 

Ilydroquinone 30 grs. 2 gins. 

Potass, bromide 30 grs. 2 gms. 

Ammonia *880 3^ drams 12 c.c.s. 

(Ammonia at '880 being volatile and liable to loss, it is a con- 
venient practice to dilute it on receipt with an equal bulk of dis- 
tilled water, and then use double the quantity indicated above.) 

For use take equal parts of the abo\e developer and of water. 
This developer is adapted for automatic development, giving images 
with full detail and the maximum of mtensity. 'Pho time of dcvelop- 
'i^ent at 60° F. should bo 4 to 5 minutes. Fresh solution should be 
taken for each plate developed. The development should be begun 
in as nearly complete obscurity as possible. In about a minute alter 
immersion in the developer it is permissible to examine the plato 
by a green safe light. Ked light is in no case to bo used, and it is 
adyiaable to expose the plates to tho green light as little as possible. 
When the imago is sufheioutiy devcloiied, wash for about 2D seconds 
in running water, then place in the reversing solution. 


Reveksing Soeltiont. 

Water 35 ozs. 1,000 c.c.s. 

Potass, bichromate 75 grs. 5 gois. 

Sulphuric acid 170 minims 10 c.c.s. 

Immedid.tely the plate is covered with this solution admit day- 
light to the dark room or take the dish to an open door or well-lit 
window, as the rest of the operation.? should take place iu full day- 
light. The reduced silver will gradually dissolve in tho bichromate 
solution; the progress of the reversal and the appearance of the 
real colours may be seen on looking through the plate. When tho 
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roversal is oomplete, 'which occupies about two minutes, wash in . 
running water till the yellow stain, due to the Uohromate, 
disappears. 

Second Development. 

Then commence the second development by replacing the plate 
in the developer previously used for the first development. The 
image when it left the revoraing solution consisted of a positive 
image in white silvoc bromide, which is reduced to a black deposit 
of silver by the action of the developer and daylight, or, failixig 
that, of strong artificial light. The second development should be 
continued till the darkening action is complete, which will be in 
about 3 or 4 minutes in day-light. 

Final Washing. 

Three or four minutes' washing in running water is sufficient 
although a longer time is not harmful. 

Intensification. 

If over-exposed, the image appears too quickly on the first develop- 
ment, the ultimate result being a thin image with a washed-out 
appearance. This result may be improved to a certain extent by 
intensification. Bleach thoroughly in : — 

Water 20 ozs. 800 o.o.s. 

Alcohol 5 ozs. 200 o.o.s. 

Bichloride of mercury 1 oz. 40 gms. 

Then wash for 5 minutes and blacken in the following solution : — 

Water 10 ozs. 100 o.c.s. 

Soda sulphite, rocryst 1 oz. 10 gms. 

The Pagret Plate. 

DUPLICATING METHOD. 

A separate panchromatic plate is exposed behind and in contact 
with a mosaic three-colour taking screen, developed, fixed, washed 
dried. Frora it a positive transparency is printed by contact. T j» 
transparency is then bound up in register with a mosaic three-col«>ur 
viewing screen. 

Exposure. 

The following particulars are given as a rough guide. 

Open landscape, in good light with sunshine, stop //8, cap off and 
on, or about J of a second. 

Portraiture, head and shoulders only ; in diffused light out of 
doors, stop //8, about 3 seconds. 

lustantanoouB exposures should not bo attempted except in the 
brightest light, and never with a smaller stop than //6-5, under which 
conditions the exposure may bo about ^th of a second. 

Actinometers are a reliable means of calculating the exposure, and 
the following speed numbers will be found correct : — 

Watkins Wynne 

15 P24 

These numbers represent the speed of the panchromatic plate wijsh ' 
filter and taking screen in position ready lor exposure. 
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DBVaLOFMENT OF NEGATIVES. 


The following developer may be used for developing the negative 
for the Paget Golouf Prooess : — 

A. Pyro i oz. 12.5 gms. 

Potassium metabisulphite .. lOgrs. 1.1 ,, 

Water to . . . . 20 oz. 1,000 ccs. 


B. Soda carbonate (ciyst) . . 2 ozs. 100 gms. 

Soda sulphite (cryst) . . . . 2 100 „ 

Potassium bromide . . . . 10 grs. 1.1 gms. 

Water to 20 ozs. 1,000 ccs. 

Foe use take 1 part each A. and B. and 2 parts of water (making 
four parts in all) and develop for two minutes. 

Paget Colour Developer is to be used according to the instructions 
on the bottle, but Bytol or any other developer may be used at half 
the usual strength and taking care not to obtain a bard negative. 

Unless a green safelight is used development must take place in 
total darkness. On no account should a red light or one of any colour 
other than the safe men be used. 

Binse the plate and fix in the following bath : — 


Hypo 6 ozs. 

Potass, metabisulphite } oz. 

Water 20 ozs. 


Wash again for about 15 minutes, and put to dry. 


Making the Tbanbparency. 

To obtain the best results the following conditions must be 
observed : — The transparency should be of black tone, perfectly clear, 
and free from fog, brilliant and full of detail. Theso conditions can 
be secured by using the special transparency plates and developer 
issued in connection with the process. 

Begistbring Transparency with Viewing Screen. 

Standing well back in the room, facing the light, the operator holds 
the two plates together, film to film, the screen being towards him. 
The latter is then moved very slightly in a circular direction (the 
transparency being held rigid) until small squares are seen. The same 
circular direction being maintained the squares will grow larger until 
they disappear and patches of colour take tbeir place. Continue the 
movement until a perfectly even tint (it does not matter of what 
colour) appears all over the trausparency. The squares of the screen 
are now parallel with those of the transparency, and the slightest 
movement of the screen one way will give the picture in its correct 
oolours. To determine the right direction the operator, still holding 
the screen and transparency tightly together, should turn them in a 
slanting position, viewing them from either the top, bottom, right or 
left, when from one of these points the correct colours will bo seen. The 
screen should be moved very gently in this direction, when the proper 
oolours will gradually appear. Clip the two together with a couple of 
bull-dog paper clips and bind them securely. 



494 TUf: BRITISH JOURNAL PHOTOGRAPHIC ALMANAC, [191T 

Binding must be carefully done, so as not to alter the position of 
the screen. Denison’s binding strips will be found the best. Bind the 
two sides not clipped and see that the binding strip is adjiering every- 
where ; then remove one clip at a time (the transparency should never 
be without one clip) and clip the sides already bound before binding 
the remaining two. Leave the clips in position until the binding is 
perfectly dry. 

The viewing screeips will register one way only, always length- 
ways of the plate. Therefore, if it is desired to take a portion of the 
picture from a largti negative, say a quarter plate size from a half plate 
negative, the quarter plate transparency must be made lengthways 
of the negative and not across. 

In the case of square cut plates such as 31 x 3| a line will be found 
on the edge of the viewing screen showing the “ lengthways ” of the 
plate. 


MISCELLANEOUS FORMUL/E. 


Reversed Neg:atives by Ammonium Persulphate. 

A lantern or other thinly ooated slow plate is placed in contact with< 
the negative in a printing frame and a full exposure given such an 
would be thought advisable in making a soft positive traneparenoy. 
The plate is developed with a olean working developer glyoin) 

until the shadows appear quite black on the glass side of the plate.. 
The time of dcvolopment may be five times as long as for an ordinary 
transparency. The latter is then washed and placf d in a 2 per cent, 
solution of ammonium persulphate until the silver image is seen 
to be removed. The plate is then thoroughly washed and developed* 
in any clean developer containing about half a grain of bromide per 
ounce. It is then fixed and washed and dried. After the first, 
development the operations may be done in weak daylight or artificial 
light. The action of the persulphate should be as c< mp'ete aa 
possible, otherwise a veil is left over the negative. The abt ve is a very 
rapid and economical process. Direct positives, but reversed from 
••ight to left, from engravings, etc., may be made in the camera by 
Bubatituting bromide paper for the plate. The exposure should be 
lull and the development as above. The method has this advantage, 
that the lines are rendered in the same degrees of black and grey as in 
the original, a point of some importance, since the lines in aU' 
eograving are seldom, if ever, of uniform blackness. 
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To Recover Fosj^ed (Sensitive) Dry -Plates. 

Soak for 15 minutes in the following bath, contained in a porcelain* 
tank 

Potass, bichromate J oz. 12*5 gma. 

Ammonium bromide | oz. 12*5 gma. 

Water .... 20 ozs, 1,000 o.o.s. 

Wash for 30 minutes, wipe with a pad of cotton wool and. stand 
aside— of coutde in the dark or by deep ruby fight — to dry. 


Backing Dry 

Plates. 


Gum solution (ordinary office 



gum) 

1 oz. 

100 0.0.8. 

Caramel 

1 oz. 

100 gms. 

Burnt sienna, ground in water 

2 ozs. 

200 gms. 

Mix and add — 



Alcohol 

2 ozs. (fi.) 

200 c.o.s 

The Dusting-on 

Process. 


Best gum arable 

80 grs. 

5*2 gms. 

White sugar 

eogts. 

40 gms. 

Ammonium bichromate . . 

60 grs. 

4*0 gms. 

Water 

7 ozs. 

200 0.0.8. 

Methylated spirit 

1 oz. 

30 o.o.s. 

This mixture will keep for a few days 

only, and alter the plate ha» 

been coated and exposed it is developed with finest graphite powder^ 

collodionised, and washed. 



Ink for Rubber 

Stamps. 


Aniline red (violet) 

900 grs. 

210 gms. 

Boiling distilled water . . 

10 oz. 

1,000 o.c.B. 

Glycerine about 

i oz. 

60 o.c.s. 

Treacle .. .. .. about 

1 oz. 

30 c.o.s. 

Invisible Ink. 

• 

Chloride of cobalt 

25 grs. 

60 gms. 

Distilled water 

1 oz. (fl.) 

1,000 o.o.s. 


Writing executed with this ink is first pink on paper, beoaming 
invisible on drying. On warming the writing turns blue. 


Dead Black for Wood. 


6orax 30 grs. 8 gms. 

Glycerine 30 minima 8 c.c.s. 

bhollao 60 gis. 16 gms. 

Water 8 ozs 1,000 o.o.s. 
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Boil till dissolved aad add— 


f 

Kigrosine, W.B 

Or paint the wood first with—' 

60 grs. 

16 gms. 

Onprio chloride . • 

Potass, bichromate 

Water 

75 grs. 
75 grs. 
ozs^ 

75 gms. 

75 gms. 

1,000 O.O.B. 

and as soon as the sur^e dries apply- 



Aniline hydrochloride . . 

Water 

150 grs. 
2^ ozs. 

150 gms. 

1,000 o.c.B. 

and wipe off any yellow powder that forms, Repeat the prooess till 
bUpk enough, and then rub over with boiled linseed oil. ^ 

Waterproofing Solution for 

Wood. 

Asphalt 

Pure rubber 

Mineral naphtha 

4 ozs. 

30 grs. 
10 ozs. 

400 gms. 

6 gms. 

1,000 O.O.8. 


Apply with a atifi brush and give three sucoessive coats, allowing 
to ary between each. The vapour from this solution is very 
inflammable. 


Polish for Cameras, Woodwork, etc. 


Linseed oil 

20 ozs. 

400 o.o.s. 

Spirits of oamphor 

2 ozs. 

40 c.c.s. 

Vinegar 

4 ozs. 

80 o.o.s. 

Butter of antimony ., 

1 oz. 

20 gms. 

Liquid ammonia . . 

} oz. 

5 o.o.s. 

Water 

i oz. 

5 o.o.s. 


This mixture is applied very sparingly with a bit of old flannel, and 
thoroughly rubbed off with soft rags. 

Blackening^ Brass Work. 

Copper nitrate 200 grs. 450 gms. 

Water . . 1 oz. 1,000 o.o.s. 

Place the brass work (perfectly cleaned) in the solution for a few 
moments, heating it on removal. 

Varnish for Brass Work. 

Celluloid .. .. 10 grs. 4 gms. 

Amyl alcohol .. J oz. 100 0.0.8. 

Acetone .. .. Joz. lOOo.o.a. 

, Instead of this cold celluloid varnish, oommerolal **oold laoguec" 
^ can be used. 
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To Blacken Aluminium. 


(ntuk th« metal thorovifhly with fine emery powder, wa^h well, and 
Immerse in^ 

Ferrous sulphate . • . * . . 1 os. 80 gms. 

White arsenic . . 1 oz. EOgms. 

Hydrochlorio acid 12 ozs. 1,000 o.o.s. . 

Dissolve and add — 


Water .... 12 ozg, 1,000 o.c.s. 

When the ooloar is deep enough dry off with fine sawdust, and 
laoquer. 


Silvering: Mirrors (Martin’s Method). 

(in employing ths folUnoing formulcBt it should he well understood th«t 
the glass plate to he silvered must he scrupulously eteofn.) 


A.^Nitrate of silver .. 

175 gra. 

40 gms. 
1,000 0.0.8. 

Distilled water 

10 OSS. 

B. — ^Nitrate of ammonium 

262 gra. 

60 gms. 
1,000 o.o.s. 

Distilled water • . 

10 OZS. 

0. — Pure cauatio potash 
Distilled water . . 

1 OZ. 

10 ozs. 

100 gms. 
1,000 o.o.s* 

D.— *Pure sugar candy 
Distilled vfater • • 

oz. (avoir.) 

100 gms. 

5 ozs. 

1,000 o.o.s. 

Dissolve and add — 



Tartaric acid 

. . . 50 gra. 

23 gms. 

Boil in flask for ten minutes. 

and when cool add — 


Alcohol 

. . . 1 oz. 

200 o.o.s. 


Distilled water, quant, suff, to make up to 10 ozs. or 2,000 o.o.b. 

For use take equal parts of A and B. Mix together also equal parts 
of C and D, and mix in another measure. Then mix both these 
mixtures together in the silvering vessel, and suspend the minor face 
downwards in the solution. 
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MISCELLANEOUS 

INFORMATION. 

List of the Principal Works on Photography. 

[Tho books menfcioncd below are obtainable by order of all photo- 
graphio dealers.] 

Klemicntahy and Genkeal Text-books. 

Amateur Pltologrnphy . l>y F. T. Beeson and A. Williams. Is. 
Ilford Manual of riiotography. By C. H. Bobhamley. Is. 

Sinclair Handbook of Photography. Is. Sd, 

Barnet Hook of Photography Is. Sd. 

A Primer oi Photography. By Captain Owen Wheeler. 2s. Sd. 
Early Work in Photography. By W. Ethelbert Henry. Is. 

Hand Camera Photography. By Walter Kilbey, Is. 

Photography in a Nutshell By the Kernel. Is. 

Photographic Rcfertmce Book. By J. ^lolntosh. Is. 6<i. 

The Science and Practice of Photography. By Chapman Jonc.s. 5s. 
Jnstructuni ?/? /*J>.}ft}graphy. By Sir William Abney. 11th pjdltion. 
Rovised nnd eiji.i ifv-'d. Y.s. Gd. 

PictioViir't oj Photogiopiip. By H. J. Wall. 7s. 6d. 

Cy(iop‘i\na of Pholugmphy Edited by Heriiard E. Jones. lOs. 6d. 
The Complete Photounipher. Jiy K. Child Bayley. IQs. 6d. 
Photography. B> Alfred Watkiii.s. 6s. 

Photography in Principle ojfd Practice. By S. E. Bottomley, 3s. 6d. 

. Photography of To-day. By 11. Chapman Jones. 5s. 

CoVYRKllIT AM) ThESS PHOTOGRAPHY. 

Photographic Copynght. By Gooigo E. Brown, F.I.C., and 
Alexander Mackio. l.s. 

Photographs for the Papers. By John Everard. Is. 

Photographic Oi’tic.s and Chemistry. 

Ptwtographic Lenses: How to Choose and How to Use, By John A. 
Hodges. 2s. 
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‘ Photographic Lenses, By Conrad Book and Herbert Andrews. Is. 
The Lens. By Thos. Bolaa and George E. Brown. 2s. 6d. 

The Optics of Photography and Photographic Lenses. By J. Traill 
Taylor. Ss. Sd. 

System of Allied Optics. By H. Dennis Taylor. 30s. 

Photographic Optics, a Treatise on. By R. S. Cole. 6s. 
Photographic Optics, By Otto Lummer. Translated by Silvanus 
Thompson. 6s. 

First Book of the Lens. By C. Welborne Piper.e 2s. 6fi. 

Lens Facts Ton ShoiUd Know (No. 140 of “ Tho Photo- 
Miniature.”) 

Telep}iotography. By T. R. Dallmeyer. 21s. 

Modern Telephotography. By Captain Owen Wheeler. Is. 6d. 
PnacUcal Telephotography. (No. 90 of “ The Photo-Miniatuie.”) 
Lens-work far Amateurs. By Henry Orford. 3s. 

Tables of Conjugate Foci. By J. B. Gotz. &d. 

* Chemistry for Photographers. By Charles P. Townsend, P.C.S. l.s. 
The Chemistry of Photography. By K. Meldola. 6s. 

Investigations on the Photographic Processes. By S. B. Sheppard, 
D.Sc., and C. B. Kenneth Meos, D.Sc. 6s. Sd. 

Art, Portraiture, Hand-camera Work, Etc. 

Appeal of the Picture. 13v P. C. Tilncy. 6s. 

Posing the Figure. (No. 136 of “The Photo-Miuiature.”) 

JAghting in Portraiture. (No. 137 of “ The Photo-Miniature.”) 
Picture-making by Photography. By H. P. Kobinson. 2s, Sd. 
Photography on Tour. Sd. 

Correct Exposure. (No. 105 of “Tho Photo-Miniature.”) 

Practical Landscape Photography. By O. T. Harris, l.s. 

The Portrait Studio. By “ Practicus,” of tlio “ B. J.” Sd. 

The Photographic Studio. A guide to its construction, etc. By T. 
Bolaa. 2s. 

,Lighting in Photographic Studios. By P. C. Duchochois. Revised, 
with additional matter,* by W. Ethelbert Henry, O.E. Is. 

The Studio, and what to do in it. By H. P. Robinson 2s. Sd. 
Practical Professional Photography. Vols. I and IJ. By C. H. 
Hewitt.- Is. per vol. 

Magnesium Light Photography. By F, J. Mortimer. Is. 
Hand-Cameras. By R. Child Baylcy. Is. Sd. 

Hand-Camera Work. (No. 107 of “ The Photo-Miniature.") 

Reflex Cameras. (No. 151 of “ The Photo-Miniature. ”) 

Photography of Moving Objects and Hawi-camera Wmde for 
Advanced Workers. By Adolphe Abrahams. Is. 

Instantaneous Photography. By Sir William Abney. Is. 

Copying Methods. (No. 41 of “ The Photo-Miniature.”) 

Panoramic Photography. (No. 73 of “ The Photo-Miniature.”) 
Stereoscope and Stereoscopic Photography. From the French of 
P. Drouin. 2s. 

Stereoscopic Photography. (No. 98 of The Photo-Miniature.”) 
Photo-micrography. By E. J. Spitta. 12s. 
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Bandbook of Photo^mierograph By H. Lloyd Hind and W. 
Brough Bandies. 7s. 6d. 

Nkoativs Processbb. 

Wet-collodion Photography, By Charles W. Gamble. 1«. 

The Wet Collodion Prouse, By Arthur Payne. 3s. 

Collodion Emulsion, By H. O. Klein. Ss. 

Practical OrthocJpromaUc Photography* By Arthur Payne. Is. 

The Photography of Coloured Olgects, By 0. B. Kenneth Mees. 
D.8o. Is. 

Modern Methods of Development, (No. 139 of “The Photo- 
Minlaturo.”) 

Negative-making, By Sir William Abney, P.R.8. Is. 

The Watkins Manual {of exposure and development), dBy Alfred 
Watkins. Is. 

Photography by Rule. By J. Sterry. Is. 

Finishing the Negative. Edited by H. Snowden Ward. Is. 
Remedies for Defective Negatives, (No. 143 of “ The Photo- 
Miniature.") 

Art of Retouching Negatives, and Finishmg and Coloimng Photo- 
graphs, By T. S. Bruce and Alfred Braithwaite. 2s. 6d. 

Pbintino Procbbbeb. 

Photographic and Photo-mechanical Printing Processes, By W. K. 
Burton. 4s. 

Art and Practiu of Silver Printing. By Sir William Abney and 
H. P. Robinson. 2s. 6d, 

Toning Bromide Prints, By R. Blake Smith. Is. 

Toning Bromides, By 0. W. Somerville. Is. 

Toning Bromide and Gaslight Prints, (No. 103 of “ The Photo- 
Miniature.") 

Photographic Enlarging, By R. Child Bayley. Is. 6d. 

Enlarsfing on Derevopment (Gaslight) and Brmnide Papers 
(No. 144 of “ The Photo-Miniature.’’) 

Photographic Enlargements : Mow to Make Them, By Geo. 
Wheeler. Is. 

ABC Guide to Autotype Permanent Photography, By J. R. 
Sawyer, Is. / 

Carbon Printing, By E. J. Wall. Is. 

Osobrome, Science and Practice, By Thomas Manly. Is. 
Photo-aquatint, or Gum Bicivromaie Process, Bv Alfred Maskell 
and R. Demachy. Is. 

Oil and Bromoil Printing. (No. 106 of “ The Photo-Miniature.") 
Platinotype Printing. By A. Horsley Hinton. Is. 

Photographic Reproduction Processes, By P. C Duohoohois. A 
treatise on photographic impressions without silver satth. 2s. 6d. 
Photographic Enamels By Roue d’ Hellecourt. 2s. 6d 
Trimming, Mounting, and Framing, (No. 102 of “ The Photo- 
Miniature.") 
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IiANTHiBlim AND IiANTSBN SUDBS: OlNBMATOGBAPB. 

Modem Magic Lantemc, By B. Ohild Bayley. 1«. 

The Lantern, and How to Use IL By Godwin Norton. Is. 
Optical Projection, By Lewis Wright. 6s. 

The Optical Lantern : for Instrvcticn and Amusement* By 
Andrew Pringle. 2s. 6d. 

Practical Slide-making, By G. T. Harris. Xs. • 

Eofo to Make Lantern Slides, (No. 130 of ** The Photo- 
Miniature.”) 

Living Pictures, By H. V, Hopwood. 2s. 6(2. 

Animated Photography. By Oeoil M. Hepworth. Is. ' 

THe Handbook of Kinematography, By Colin N. Bennett. Ss. 

The MBdern Bioscope Operator, 3s. 6d, 

Photo-Mechanioal Pbogebbeb, Etc. 

Morgan's Half-tone and Photo-mechanical Processes, By S. H. 
Horgan. 12s. M, 

Half-tone Process, The, By Julius Verfasser. 5s. 

Half-tone Process on the American Basis, By Wm. Cronenberg. 2s. 
A TVsatise on Photogravure in Intaglio. By the Talbot Elio piooess. 
By Herbert Denison. 4s. 6(2. 

Photo- Mechanical Processes. By W. T. Wilkinson. 4s. 

X-rays Simply Explained. By B. P. Howgravo. Graham. 6(2. 

Colour Photography. 

Photography in Colours. By Dr. Lindsay Johnson. 3s. 6(2. 
Photography in Colours, By Bolas, Tallent and Senior. Is. 6(2. 
Three-colour Photography, By Baron von Hiibl. Translated by 
H. 0. Elein. 7s. 6(2. 

Natural-colour Photography, By Dr. E. Ednig. Translated by 
E. J. Wall. 2s. 

All about Colour Photography, (No. 128 of “ The Photo- 
Miniature.”) 

Colour Photography Instructions. (No. 147 of “ The Photo- 
Miniature. ’ ’) 


COPYRIGHT IN PHOTOGRAPHS. 

The law of the reproduction of photographs is now governed by the 
Copyright Act, 1911. which came into force in Great Britain and in 
some minor British Protectorates on July 1, 1912. 

The Copyright (Works of Art) Act, 1862, given in previous editions 
of the ” Almanac,” is repealed with the exception of Sections 7 and 8. 

The new Act provides protection fer all classes of work, both 
literary and artistic, and is, therefore, a lengthy one, but the chief 
provisions as to photographs are given below. For a full and 
ad^uate» yet simple, treatment of the subject, as far as possible in 
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non-legal language, the reader is referred to Photographic 
Copyright," written by the Editor of this Almanac in conjunction 
with Alexander Mackie, hon. secretary of the Professional Photo- 
graphers’ Association, and published by Messrs. H. Greenwood and 
Co., Jld., 24, Wellington Street, Strand, London, W.C., price Is. net : 
post free, inland and abroad, Is. Id. 

Copyright in a photograph lasts for fifty years from the making of ' 
the negative. IVgiatuatiou of copyright is abolished. 

The copyright belongs to the author unless first made “to the.’ 
order" of some other person for a valuable consideration, in which 
case it belongs to the person giving the order. 

All assignments of copyright must be in writing. 

Photographers can obtain civil remedies (damages, injunctioiM, 
etc.) for infringement of copyright; or, where infrin*gement is 
shown to have boon done knowingly, summary remedies (fines and 
imprisonment) against the infringer.* 

Infringing copies may be prevented from importation into the 
United Kingdom by notice to the Customs’ Commissioners. 

Blxisting copyright photographs (made before July 1, 1912) obtain 
the full protection of copyright granted by the 1911 Act. They 
obtain this whether registered or not under the old Act. 

The Act provider for copyright in cinematograph films, and permits 
pliotographs to be taken of copyright arijhiteotural works of art 
(buildings) ; and also of sculpture which is situated in a public place. 
Such photographing is not an infringement of the copyright in the 
architecture or sculpture. 

In accordance with certain un repealed clauses of the Copyright 
Act of 1832 it is an offence against the photographer for his work 
to be fraudulently issued with a false name or marking, or to be 
exhibited or sold falsely marked. Copies of photographs may not 
be issued as having been made by the original author, and a photo- 
graph in wliieh unauthorised alterations have been made must not bo 
kssued as the unaltered work of the author. 

Rrviioduction Fees. 

The Co])ywrigbt Lniou has drawn attention to the following 
■-uggostions, drawn up for the guidance of its members, by 
Mr. Alfred Pill is : — 

Members are advi.sed not to give permission for tbeir copyright 
photographs to be reproduced until they have full particulars of the 
(iis« and style of the proposed rv‘production, when they can formulate 
their charges accordingly. P’or example : a nowspaper shouid pay a 
lee of not less tlian lOs. 6d. for half-tone black-and-white repro- 
duction not exceeding 6 by 4 ins., when printed with letterpress in 
one issue of a newspaper; but if it is to be printed as an inset 
tbo fee should bo at least one guinea. If printed in colours, collo- 
type, or photogravure, it should be a still higher fee. If a photograph 
is to bo reproduced for advertising putpores a higher fee should be 
charged than for newspaper work. In all cases the permission must 
bo in writing, and should state the fee to be paid, the process by 
which the photograph is to be reproduced and whether in black-and- 
whito or colours, the sixe limit, and the purpose for which the repro- 
duction may bo used. 
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Makers of Photo- Materials and 
Booklets issued free by them. 


/n this list are included in addition to the names of actual mahers^ 
those also of some few sole or special agents^ supplying goods under 
'manufacturers* labels. The list does not attempt to include firms 
supplying iinhranded photographic materials. 


Plates (other than P.O.P*, Bromide and 
Lantern) and Films Gaslight Papers 


Austin Edwards 

Ansco 

Cadett 

Baryta 

Carter 

Cadett 

Collis 

Criterion 

Criterion 

Elliott 

Elliott 

Gem 

Gem 

Griffin 

Granji 

Grant 

Ilford 

Ilford 

Imperial 

Kodak 

Illingworth 

Imperial 

Leto 

Kentmere 

Marion 

Kodak 

Mawson 

Kosmos 

Paget 

Eeto 

Bajar 

Marion 

Wellington 

Paget 

Wrattcn 

Kaiar 

Takiris 

Wellington 


Self-Toning Papers^ 

Criterion 

lOlliott 

Griffin 

Ilford 

Illingworth 

Imperial 

Kentmere 

Kodak 

Leto 

Paget 

Rajar 

Wellington 


Platinum Papers 

Platinotype Co. 


Lantern Plates 


Cadcct 

Pilhott 

Gem 

Grant 

Griffin 

Ilford 

1 Collodio 

Imperial 

Kodak 

Paper 

Eeto 

Grant 

Marion 

Ilford 

Mawson 

Kodak 

Pagat 

[jeto 

Thomas 

Marion 

Wellington 

Paget 

Wratten 

Kajai 


Carbon 

Autotype Co. 

Elliott 

Illingworth 

KeiitUH'i'i* 

Chloride 


Miscellaneous Print 
ing Papers 

Halden 

Marion 

Paget 
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Booklets, etc., issued obatuitouslt by the Photogbaphio 
Tbade. 

Adhesive Dby-Modntino Co. Ltd. — A ll about Dry-mounting. 

Aldts Bbos. — C hild Portraiture. 

Ansco. Ltd. — P cofoBsional Cyko Manual. 

„ ,, Cyko (gaslight) Printing for Amateurs. 

Autottpe Co. — Piifit steps in Autotype Printing. 

Burroughs Wellcome A; Co. — Warm Tones on Gaslight Papers. 

„ ,, „ „ Time Development. 

CBiTEBTONt Ltd.— The Plate Photographic, 

Elliott & Sons, Ltd. — Aids to Exposure, Development and Printing. 
„ ,, „ Printing and Enlarging by Carbon Process. 

„ „ X-ray Photography. 

Grant, Tbos. K. — Instructions for use of Autochrome Plates, 
Lumi^re Plates, Films, Papers, and Chemicals. 
Ilford Ltd. — Ilford Plates. (Exposure, Developing, Intensification, 
etc.) 

„ „ Every-Day Book of Common Failures Illustrated. 

„ „ Ilford Exposure Tables. 

„ „ Notes on Isochromatism. 

„ „ Printing on P.O.P. and Self-Toning Paper. 

„ „ Bromide and Gaslight Papers. 

„ „ Lantern Slides on Dry Plates. 

„ „ Ilford X-Kay Plates. 

„ „ Dry Plates for Process Work. 

Illingworth A Co., Ltd. — Guide to Photographic Printing (all 
Processjcs). 

Imperial Dkx Plate Co., Ltd. — Imperial Handbook. 

,, ,, ,, Faults in Negatives. 

„ ,, ,, Orthoohromatio Photography. 

,, ,, ,, ,, The use of Imperial P.O.P. 

,, ,, ,, ,, Imperial Process Plates. 

Johnson Maithev A Co., Ltd - -Economy in Toning. 

Johnson A Sons. — Correct Development. 

Kodak, Ltd. — The Velox Book, 

,, ,, Portrait Attachment. 

Kosmos Pjiotogbaphigs, Ltd. — Kosmos Papers. 

Leto Photo Materials Co., Ltd. — Lantern-Slide Making. 

„ „ ,, ,, Perfect Prints (on S^lf-Toning 

Paper). 

,, M ,, „ The Perfect Negative. 

M ti T Photography Boardoid. . 

Marion A Co., Ltd. — Marion’s Plates and Papers. 

„ ,, Northlight Lamp. 
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Mawbon &,Swan, Ltd*— Orthoohromatic Photography. 

„ „ Lantern-Slide Making. 

Pagbt Pbizb Plats Co., Ltd.— Paget Prize Plates and How to Use 

Them. 

,, „ ,, ,, Paget Panohromatio Plates. 

„ ,, ,, ,, Paget P.O.P. and How to Use it. 

„ „ „ „ Exposure Tables for Paget Plates. 

„ ,, „ ,, Paget Self-Toning Papers. 

„ „ „ „ Paget Colour Photography. 

Platinottpe Go.— Instructions for Platinotype Printing. 

„ „ Satista Paper. 

Bajab, Ltd.— W orking Boll Films. 

Va^ouabd Co.— V arnishing Negatives. 

„ ,, Backgrounds in Negatives. 

„ „ Firelight Portraits. 

f, Intensification and Beduction. 

Wellington & Wabd.— Wellington Photographic Handbook (120 

. „ „ Wellington Plates. 

„ „ Wellington Boll Films. 

„ „ Wellington P.O.P. 

„ „ Bromide Printing. 

„ „ Wellington Anti-Screen Plate. 

,, „ Wellington S.O.P. (gaslight paper). 

„ „ Wellington B.B, Paper. 

,, „ Lantern-Slide Making. 

,, „ Wellington X-rayPlates. 

Wrattbn Division— Kodak, Ltd.— Photographic Dry-Plates, Filters 

and Screens. 

„ „ .Beal Orthochroma tism. 

„ „ Wratton Panchromatic Plates. 

„ „ „ Lantern Slides. 
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TABLES. 


WEIGHTS AND MEASURES. 


The formulae in the editorial pages of this Almanac are givoiii in 
almost all cases, in both British and metric measures, and in 
adopting this course wo have had the desire to impress upon photo> 
graphors the simplicity and facility of tho latter system. As a rule, 
the British formulae are expressed in grains or ounces per 20 ozs. of 
solution, and the metric formulae in grammes per 1000 c.o.g. In 
regard to tho total bulk of solution, our formulae are mostly drawn up 
on tho basis that tho total bulk after tho solution of the solids is that 
stated in tho formula -20 ozs. or 1000 c.c.s. as a rule. 

The question of a 10 per cent, solution is a point in formulae making 
and using which has caused cndloss discussion ; but it is really simple 
enough if it be borne in mind that the ounce avoirdupois contains 
437J grains, while the fluid ounce contains 480 minims. As 10 per 
cent, solutions, being strong, are usually measured out iu minims, 
the ounce avoirdupois must be dissolved in enough water to make a 
solution containing 1 grain in 10 minims ; that is to say, 4375 minims, 
or practically 9 ounces, is the proper bulk for the solution of 1 ounce 
avoirdupois. But if a solution is to be measured out in fluid ounces, 
then the 10 per cent, solution will be 1 oz. in 10 fluid ozs. 

Throughout this work grains per ounce” are converted into 
‘ * grammes per litre ’* by multiplying by 2*3. Ounces per any ^ven 
number of Auid ounoos are converted by taking the same ratio of 
grammes to 1000 o.c.s. 

In reference to the names of ohemioals, “sodium carbonate'’ and 
“ sodium sulphite ” are used for the crystallised forms of these sub< 
stances. If the '* dry" (*' anhydrous”) forms are meant, one or other 
of these terms is used in qualification. 
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British Weis:hts and Measures. 

1. APOTHECARIES WEIGHT.* 

20 Grains = 1 Scruple. ^ 

3 Scruples = 1 Drachm, = 60 Grains. 

8 Drachms = 1 Ounce = 480 Grains. 

2. AVOIRDUPOIS WEIGHT.* 

4374 Grains = 1 Ounce. • 

16 Ounces — 1 Pound = 7000 Grains. | 

i ounce » 109 grains ; 4 ounce == 219 grains; 3 ounce = 328 grains. 

3. FLUID MEASURE. 

• 60 Minims = 1 Drachm. 

8 Drachms = 1 Ounce =» 480 Minims. 

20 Ounces - 1 Pint ~ 160 Drachms = 9600 Minims. 

2 Pints = 1 Quart = 40 Ounces = 320 Drachms. 

4 Quarts ~ 1 Gallon = 160 Ounces - 1280 Drachms. 

1 fluid ounce of water weighs 4374 therefore every minim 

weighs 0*91 grains. 


Metric Weights and Measures. 

The unit of weight is the gramme, written *‘gm.”; the sub- 
divisions are the “deoi-” (1/lOth), **centi-” (1/lOOth), and ** milli- 
gramme” (1/lOOOth) ; the multiples are the “deka-” (10 gm.) and 
hectogramme ” (100 gm.), but in practice it is usual to use the terras 
0*1 or 0*01 and 10 or 100 grammes, and the abbreviation ” kilo.” for 
1000 gms. 

The following are the equivalents of Metric Weights and Measures 
in terms of Imperial Weights and Measures : — 


Linear Measure. 

1 Millimetre (mm.) (1/lOOOth M.) = 0*03937 inch 

1 Centimetre (1/lOOth M.) . . = 0*3937 „ 

39-370113 inches 

1 Metre (M.) 3*280843 feet 

1*0936143 yards 

Kilometre (1000 M.) . • . . — 0*62137 mile 

Square Measure. 


1 Square Centimetre . . 

1 Square Metre (100 square 
decimetres) 


0155 square inch 
10*7639 square feet 
1*196 square yards 


Weight. Avoirdupois, 


1 Milligramme (1/lOOOth gm.) . . 
1 Gramme (1 gm.) 

1 Kilogramme (1000 gm.) 


= 0*015 grain 

=» 15*432 


2*2046223 lbs. or 
35*273957 ozs. 



* Ik is now oaitomary in tormalw to employ the avoirdnpola oanoe (437} graine). 
but in caaes where '* draohma ** are given the apotheoariea* drachm of 60 grama ia 
taken aa the unit. 
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Fluid Mbabubb. 

1 Gubio oontimatre* (o.o.) (1/lOOOth litre) » 16*9 minims 
1 Litre (1 L.) = 35 ozs. 94 m. « 168941 minima 

Conversion of Metric Into British Measures. 

GMS. PER LITRE INTO GRAINS PER 10* OZS. 

The following table gives the most convenient means of translating 
metric formules into British measures. 

* The figures givogi in Columns 2, 4, and 6 are a correct translation 
of the metric proportion when the solution is measured out in ounces 
and fractions of an ounce. If to be measured in minims, the quanti- 
ties in Columns 2, 4, and 6 are dissolved in 9 ozs. 2 drs. of water. 


1 

2 

3 


4 

5 


6 

Gms. 

Per 

Litre. 

Grs. 

Per 

lOf ozs. 

Gms. 

Per 

Litre. 

Grs. 

Per 

Ozs. Grs. 
lOf ozs. 

Gms. 

Per 

Litre. 

Grs. Ozs. Grs. 

Per lOf ozs. 

1 

4*4 

30 

131 

1 1-22 

155 

678 

14-22 

2 

8-8 

35 

153 

1 i~44 

160 

700 

14-44 

3 

4 

131 

17-5 

.40 

45 

175 

197 

i— 66 
; i-88 

165 

170 

722 

744 

14-66 
1}— 88 

5 

21-9 

50 

219 

. 4 — 0 

175 

766 

IJ— 0 

6 

26*2 

55 

241 

i 4-^ 

180 

788 

If— 22 

7 

30*6 

60 

262 

' 4-43 

185 

809 

IS— 43 

8 

35*0 

65 

284 

i 4 — 65 

190 

831 

lJ-65 

9 

39*4 

70 

306 

1 4—87 

195 

853 

12—87 

10 

43*8 

75 

328 

I |-“0 

200 

875 

2 

11 

48*1 

80 

350 

' S— 22 

225 

984 

H 

12 

52*5 

85 

371 

i J-43 

250 

1,094 

■24 

13 

56*9 

90 

393 

! 5—65 

275 

1,203 

2i 

14 

61*2 

95 

415 

i S~87 

300 

1,313 

3 

15 

65*6 

100 

437 

: 1 —0 

325 

1,422 

34 

16 j 

700 

105 

459 

1 —22 

350 

1,531 

34 

17 I 

74*4 

110 

481 

1 1 —44 

375 

1,641 

3i 

18 

78*8 

115 

503 

i 1 —66 

400 

1,750 

4 


83*1 ! 

! 120 

525 

1 1 —88 

425 

1,859 


20 

87*5 i 

125 

547 

1 IJ— 0 

450 

1,969 


21 

91*9 : 

: 130 

569 

! 14—22 

475 

2,078 

4 

22 

96*2 

135 

591 

1 — 44 

500 

2,187 

' 5 

23 

100*6 

140 

613 


t N.B.— QaantiUes 

in Oolnmna 2, 

24 

25 1 

105*0 

109*4 

145 

150 

634 

656 

? l|^87 
j 14-0 

1 

4, and 6 are dissolved In 9 ozs. 2 
drs. when solutions ore to be 
measured out in minims. 


MilliHtre and O.O'.—Rcvjsioiis of metric standards bare shown that tho litre is 


VU.VAV9 vvasamiv causaiiuuuMSbt&a VA uuc VCIUI VUUAU UCUblAllWtei the em- 
ployment of '* millUitrc ’* for tho true thousandth part ; millilitre to be abbreviated 
to mil.” On grminds of terminology there is some reason for this, but until 
** millilitre *' commences to oust o.c. from current writings we shall CQntlnne tp use 
the latter term. As regards error, the difference is absmutely negligible, not mote 
than 4 drops in 35 ozs. 


’ Airo PBOtOGEAPHWi's DWtir COMtAMOM. . - s6ft' 
QBAMMBS INTO OBAINS AND OUNCES (AVOIRDUPOIS). 


Gms. 

Ozs. 

. Grs. 

Gms. 

Ozs. 

Grs. 

Gms. 

. Ozs. 

Grs. 

01 


1*5 



28*1 

130 


37 

0*2 


31 

17 


43*5 

140 1 

4 

82 

0-3 


4*6 

18 


59*0 

150 


18 

0*4 


6*2 

19 


74*4 I 

160 


61 

0*5 


7*7 

20 


89*8 j 

170 

6® 

0 

0-6 


9*1 

25 


57*0 

175 

6 

76 

0*7 


‘ 10*8 

30 

r 

25 

180 


44 

0*8 


12*4 

35 

1 

103 

190 


88 

0*9 


13*9 

40 

n 

71 

200 

7 ^ 

24 

1 . 


15*4 

45 


38 

250 

8! 

32 

2 


30*9 

50 

If 

6 

300 

lOi 

31 

3 


46*3 

55 

1! 

83 

350 

121 

41 

•4 


61*7 

60 

2 

51 

400 

14 

50 

5 


77*2 

65 

2J 

19 

450 

15.! 

52 

6 


92-6 

70 

2i 

94 

1 500 

17* 

61 

7 


108*0 

75 

2i 

64 

550 

191 

66 

8 

i 

14*1 

80 

23 

32 

600 

21 

70 

9 


29*5 

85 

3 

0 

650 

22f 

72 

10 

1 

44*9 

90 

3 

76 

700 

24i 

81 

11 

1 

60*4 

95 

3i 

44 

750 

261 

91 

12 

i 

76*8 

100 

3A 

11 

800 

28 

95 

13 

i 

91*2 

110 

31 

56 

850 

29| 

102 

14 

i 

106*7 

120 

4 

102 

900 

314 

106 

15 

i 

12*7 

125 

H 

70 

1000 

351 

11 


iVbto.— In the above table the British equivalents are given in the 
form most convenient for actual work, viz., in even ounces and 
quarter ounces, with odd grains over. If calculations need to be 
made, the following figures giving the equivalents of ounces and 
quarter-ounces in grains will be found useful : — 




os. 

08. 

08. 

OS, 

08. 

08. 


109 grs. 
219 grs. 
328 grs. 
437 grs. 
546 grs. 
656 grs. 


If 08 . » 

2 OZB. B 

t 088 . =s 
088 . ~ 
088 . » 
3 OZB. =s 


765 grs. 
875 grs. 
984 grs. 
1,094 grs. 
1,203 grs. 
1,312 grs. 


t oss, s 1,421 grs. 
OZB. = 1,531 grs. 
OZB. 1,640 grs. 
i4 088 . =2 1,750 grs. 
41 OZB. 1,859 grs. 
4| 088 . » 1,969 grs. 


6 ozs. 
6^ ozs. 
ozs. 


2,734 grs. 
» 2,844 grs. 


O.O.S. INTO MINIMS AND OUNCES (FLUID). 


O.C.B. 

Ozs. Mins. 

G.O.S. 

Ozs. Mins. 

1 O.O.B. 1 

1 . .. . 1 

Ozs. Mins. 

1 

16*9 

6 

101*4 

» ^ 
i 

j 

66 

2 

33*8 

7 

118*3 

12 


83 

3 

50*7 

8 

1 15*2 

! 13 1 

j 

100 

4 

67*6 

9 

1 32 

i 1^ 

■ ' J 

117 

5 

84*5 

10 

1 49 

15 

i 

13 
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O.G.S. INTO MINIMS AND OUNCES (FLUID).— Coni 


C.c.s. 

Ozs. 

Mins. 

C.c.s. 

Ozs. 

\Iins. 

C.c.s. 

16 

4 

30 

120 

4 

107 

500 

17 

4 

47 . 

125 

H 

72 

525 

18 

• 4 

64 

130 


•36 

550 

19 

4 

81 

140 

43 

85 

575 

20 

4 

98 . 

150 

51 

14 

600 

25 

} 

82 

160 

5i 

63 

625 

30 

1 

27 

170 

53 

112 

650 

35 

1 

111 

175 

6 

76 

675 

40 

14 

76 

180 

6i 

41 

700 

45 

14 

40 

190 

64 

90 

725 

50 


5 

200 

7 

20 ! 

! 750 ' 

55 

13 

89 

225 

7! 

81 1 

775 ; 

60 

, 2 

54 1 

; 250 

8« 

24 1 

800 ' 

65 

! 2\ 

18 

1 275 

9A 

86 

825 ' 

70 

\ 24 

103 

, 300 

104 

28 

850 i 

75 

2 * 

67 

' 325 

111 

90 

875 

80 

2} 

32 

1 350 

12J 

33 

900 

85 

2} 

116 

1 375 

13 

95 

925 j 

90 

3 

81 

1 400 

, 14 

37 

950 I 

95 

31 

45 

; 425 

, l^f 

100 

; 975 

100 

34 

10 

' 450 

, 15f 

42 

j 1000 

110 

3 } 

58 

i 475 

164 

105 



Ozs. 

17i 

18 i 

19J 

20 

21 

22 

22 } 

23} 

24* 

254 

264 

274 

28 

29 


30} 

314 

32* 

33} 

344 

35 


Mins. 


47 

110 

52 

114 

56 

0 

61 

4 

66 

8 

70 

13 

75 

18 

80 

22 

65 

27 

90 

32 

94 


Conversion of British into Metric Measures. 

GRAINS INTO GRAMMES. 


Qrs. 

Gms. 

Grs. 

Gms. 

Grs. 

Gms. 

1 

0*065 

16 

1*037 

35 

2*268 

2 

0*13 

17 

1*102 

40 

2*592 

3 

0*194 

18 

1*166 

45 

2*916 

4 

0*259 

19 

1*232 

50 

3*240 

5 

0*324 

20 

1*296 

55 

3*564 

6 

0*389 

21 

1*361 

60 

3*888 

7 

0*454 

22 

1*426 

65 

4*212 

8 

0*518 

23 

1*490 

70 

4*536 

9 

0*583 

24 

1*555 

75 

4*860 

10 

0*648 

25 

1*620 

80 

5*184 

11 

0*713 

26 

1*685 

85 

5*508 

12 

0*775 

27 

1*750 

90 

5*832 

13 

0*842 

28 

1*814 

95 

6*156 

14 

0*907 

29 

1*880 

100 

6*480 

15 

0*972 

30 

1*944 
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OUNCES (Avoirdupois) TO GRAMMES. 



- - ■ 


- - — 

- . 

— 

Ozs, 

Gms. 

Ozs. 

Gms. 

Ozs. 

1 Gins. 

. 

7*09 

J 4 

115*40 

13 

i ' " 

■ 368*54 

I 

14*17 

1 5 

141*75 

14 

396*89 

1 

21*26 

6 

170*10 

^5 

425*24 

1 

28*35 

■i 7 1 

198*45 

16 

453*59 

H 

42-5 

■i 8 

226*80 

i 17 

481*94 

2 

; 56*70 

9 

255*15 

> 18 

510*29 


70*87 

11 

311*8 ; 

i 19 

53864 


85*05 

12 

1 340*19 

20 

! 566*99 

. 


ii 






FLUID 

OUNCES 

AND 

DRACHMS TO 

C.C.S. 


Minims. C.c.s. | 

Drs. 

C.c.s. 

1 Ozs. 

C.c.s. 

Ozs. 

C.c.s. 

5 « *3 ; 

i : 

1*78 

r 

■ H 

42*6 

11 

312*5 

10 = *6 

1 1 

3*55 

i 2 

56*8 

: 12 

341*0 

15 = *9 ! 

2 

7*10 

■ 3 

85*2 

13 

369*3 

20 =- 1*2 1 

3 

10*65 

4 

113*6 

14 ! 

398*0 

25 = 1*4 

4 

14*20 

i 5 

142*0 

15 ‘ 

426*0 

I 

5 

17*75 

6 

170*5 

16 : 

454*5 

; 

6 

21*30 

7 

198*9 

: 17 i 

483*0 

1 

7 

24*86 

8 

227*3 

. 18 i 

511*5 

1 

8 

28*41 

! 9 

255*7 

, 19 ‘ 

540*0 

i 

- 


^ 10 

284*0 

: 20 1 

568*0 


CONVERSION RULES. 

Orammes per litre into grains per ounce. Multiply the grammes 
by 0-44. 

C.C.S. per litre into minims per . (ntnce.— Divide the c.c.s. by 2 
(more exactly, multiply by 0*48). 

Qravns per ounce into grcmmes per litre. — Multiply the grains 
by 2*3. Thus 50 grs. per oz. =: 115 gms. per litre. 

Minims per ounce into c.c.s.*per Multiply the minims by 2. 
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COINS AS WBIGHTS. 

super eoinagef it is useful to note, is minted exactly by weight in 
proportion to its value, via., 436 Vii grains for every 5s. Thus the 
threepenny bit is 21-8 grs. ; a sixpence, 43*6; shilling, 87'2; florin, 
175*4 ; half-crown, ^18 grs. 

Thus the sixpence and threepenny piece are almost exactly one- 
tenth and one-twentieth of the avoirdupois ounce. 

Bronse coinage — ^Three pennies, or flve halfpennies, or ten far- 
things = 1 Qz. (avoirdupois). 

i,e., the penny 145*8 grs.; I halfpenny, 87*5; and 1 farthing, 
43*75 grs. 

One sovereign weighs 123*27 grs. ; the half-sovereign, 61*63 grs. 
i oz. (avoir.) = one-halfpenny and one threepenny piece, 
i 11 If ~ two halfpennies and a farthing. 

1 If If « three pennies (or five halfpennies)^ 

9 „ „ s six pennies (or ten halfpennies). 

4 M If » twelve pennies (or twenty halfpennies). 


FRENCH COINS AS METRIC WEIGHTS. 
Lord Crawford’s table. 


25 gms. . . 
10 .. ,. 
5 .. 

. II • • 


Silver Coins, 


Bronee Coins, 

5 francs 

! 10 gms. 

10 centimes 

2 .. 

i O 11 • 

5 „ 

1 ,1 

2 „ 

2 „ 

i If or 50 
centimes 

i 

1 1 If •• j 

i___ ____ ; 

1 „ 


PARTS. 

Formulffi given, as many are, in ** parts,” may be made up by 
writing gms. for the solid and c.c.s. for the fluid ** parts," and con- 
verting them into the British measures by any of the tables in this 
section. Thus : Adurol, 10 parts ; sodium sulphite, 100 parts ; water 
1000 parts becomes adurol, 154 grs. ; sodium sulphite, 3 osa. 1^0 grs.; 
water, 35 oss. 
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INCHBS INTO MILIilMBTBBS. MILLIMETBES INTO INCHES. 


Inohes. 

MilU- 

metres. 

Inches. 

Mim- 

metres. 

Milli- 

metres. 

Inohes. 

MiUl- 

metres. 

Inches 

1 

25-4 

i 

9-5 

01 

0*0039 

13 

0*51 

g 

23-8 


8-7 

0'5 

0*015 

14 

0*55 

23-0 

7-9 

1 

0*04 

15 

0*59 

1 

222 

K 

7*1 

2 

0*08 

16 

0*63 





3 

0*12 

17 

0*67 


20-6 

i 

. 6-4 

4 

0*16 

18 

0*71 

1 

191 

A 

5*6 

5 

0*20 

19 

0-76 

a 

17-5 

!fir 

4-8 

6 ! 

i 0*24 

20 

0‘79 




7 i 

0 28 

21 1 

0*83 

t I 

15-9 

i 1 

3*2 

8 

0*31 

22 ! 

0*87 

* * ! 

14*3 


2-4 

9 

0*53 

23 1 

1 0*90 

i‘ 

12*7 

"is 

1*6 

10 

0-39 

24 i 

1 0-94 


11*1 


0-8 ! 

11 

0*43 

25 

1 0-98 

1 



1 

12 I 

0*47 

! 25*4 



ENGLISH SIZES OF PLATES. 


Inohes. 


Cm. 

Inches. ! 

i 

Cm. 

3^ X 2^ 

8*9 

X 6*4 

7 

X 

5* 1 

17*8 X 12*7 

31 X 311 1 

; 8*25 

X 8*25 

8i 

X 

61® ! 

21*5 X 16*5 

41 X 

10 8 

X 8*25 

1 10 

X 

> 8 ! 

25*4 X 20*3 

5x4 

1 12*7 

X 10*1 

12 

X 

10 ] 

30*4 X 25 4 

6i X 4i8 1 

16*5 

X 12*0 

15 

X 


38 1 X 30 4 


‘ Lantern plate. ^ Quarter-plate. * Half-plate. ^ Usual medium 
size in America. ^ Whole-plate. 


CONTINENTAL SIZES OP PLATES IN COMMON USB. 



Cm. 

Inohes. 

Cm. 

1 Inches. 

4*5 

X 6 0* 

X 256 

13 X 21 

5*12 X 8-25 

9 

X 12t 

3*54 X 4*72 

18 X 24 

7 08 X 9*44 

12 

X 16 

4-72 X 6*30 

24 X 30 

9*44 X 11-81 

13 

X 18t 

5*12 X 7 08 

30 X 40 

11-81 X 15*75 


* Standard size of vest pocket plate camera, 
t The standard small size, equivalent to tho British quarter-plate. 
i The standard medium size (British half-plate). 

Foreign Lantern Slides. 

The standard French size for lantern slides is 8 by 8 cm., though 
many makers prepare slides 3J by 3J. The American size is 4 by 3^, 
though some makers use the English quarter-plate (4^ by 3|). 
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CHEMICAL TABLES. 


TABLE OP SYMBOLS AND EQUIVALENT WEIGHTS OP THE 
MORE IMPORT^T COMPOUNDS USED IN PHOTOGRAPHY. 

27ie atomic weightn of the eleme.ntn employed iA working out the equivalent 
weighU given below are the round numbers contained in the Arst column 
of the Table of Atomic Weights on page b29. 


Name. 


Symbol. 


Bqoiv. 

Weight 


Acetone 

,, sulphite 

Acid, acetic 

,, benzoic 

, , boric 

, , carbolic 

,, chlorochromic 

,, chromic (anhydride). 

,, citric 

M dithionic 

,, formic 

M gallic 

,, hydrobromic 

,, hydrochloric 

,, hydrofluoric 

, , lactic 

,, nitric 

,, oxalic 

,, pentathionic 

,, perobromic 

, , phosphoric 

„ picric 

,, pyrogallio 

,, salicylic 

,, sulphuric 

,, sulphurous 

,, tannic 

,, tartaric 

, , tetrathionio 

,, trithionic 

Adurol* 

Alcohol (methyl) 

H (ethyl) 


CaHoO -58 

CaHflOHSOaNa 162 

0311402 60 

CeHaCOOH 122 

Ifa BOa 62 

CeHaOH 94 

Cl Or Oa OH 136 

Cr Oa 100 

OaHflOTHaO 210 

HaSaOe 162 

Ha COa 46 

Ce Ha (0H)8 COOH. HaO . . 188 
H Br 81 


HCl 

HF 

CHa CH (OH) COOH 

HNOg 

Ha Ga O4 

Ha S5 Og 

HOrOi 

Hb PO4 

CflHa(N0a)8 0H 

CaHafOH), 

Cfi H4 (OH) COOH 

HaS 04 

Ha BOa 

Ci 4 Hio O9 

^ Ha ^H)a (OOOH)a .... 

hIsIoJ 

Oa Ha (OH)a Cl (or Br) .... 

CHg OH 

Ca Hj OH 


36-5 
34 
90 
63 
126 
258 
117 
98 
139 
126 ^ 
138 


82 

322 

150 

226 

194 


32 

46 


* Aduiol ia mono.ohlor (or moao-brom) hydroqainoiM. 



1917] ^ 


AND PHOTOGRAPHEH'S waai- 


TABLB OF SYMB OLS , Ac, — Continued. 
Name. 1 Symbol. 


Alum, ammonia 

„ ohrome 

„ iron ammonia 

potash 

Aluminium chloride 

,, sulphate 

„ Bulphooyanide. 

Amidol 

Ammonia 

Ammenium bichromate . 

„ bromide 

carbonate . . . 
*. „ chloride . . . . . 

„ chromate 

„ citrate 

„ iodide 

„ molybdate . . . 

„ nitrate 

„ oxalate 

„ persulphate . 

' „ phosphate . . . 

„ sulpl^te 

„ sulphide 

„ « sulphocyanide 

„ vanadate 

Amyl, acetate 

alcohol 

Aniline 

Antimony, sulphide 

Aurantia 

Aurine 


Barium, bromide 

,, chloride 

„ iodide 

„ nitrate 

„ peroxide 

sulphate 

Benzole (benzene) 

Borax (see Sodium borate) 
Bromine 


Cadmium, bromide 

„ chloride 

„ iodide 

Oaloium, carbide 

„ carbonate 

„ chloride (oryst.) 



Ala (NlDa (80^)4 24 IT 3 O .. 906 


Cra Ka ( 804)4 24HaO 998 

Fea (NH4)3 ( 304)4 24 II 2 O .. 964 

Ala Ka ( 804)4 24HaO 948 

Al 2 Cle l2Ha0 267 

Ala (S04)a 16HaO 634 

Al 2 (ONS )6 402 

Cfl Ha OH (NHa )2 2HC1 .... 197 

HF[h 17 

(NH 4 )aCr 2 07 252 

NH 4 Br 98 

NH 4 HCOs+NHa COOH NH 4 — 

NH 4 Cl 53-5 

(NH^a Or O 4 152 

(NH 4 ) 2 C 6 Hc 07 226 

NH 4 I 145 

(NH 4)6 M 07 O 24 4HaO 1236 

NH 4 KOs 80 

(NH 4)2 0a04 HaO 142 

(NH 4 )aSaOB.... 228 

(NH4)2HP04 132 

(NH 4 2 SO 4 132 

NH 4 HS 51 

NH 4 ONB 76 

NH 4 VO 3 117 

C 7 Hu O 2 130 

(CH3)a CH CHa OHaOH .... 88 

OBlIsNHa 93 

Sba Ss 336 

(C 6 Ha(N 02 ) 8 )a N NH 4 456 

G(C 8 H 4 0H)2 08H40 .... 290 
Ba Bfg 2 H 2 O .........I,.. 333 

BaCla2H20 244 

Ba la 391 

Bife(H 08 )a 261 

Ba^. 201 

Bam 233 

OeHa. 78 

Br 80 

CdBr 2 4HaO 344 

CdCla 183 

Cd la 366 

Ga Cg... 64 

Oa CO* 100 

CaClaOHjO 219 
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TABLE OP SYMBOLS, &o,— OoidhiOTO, 
Namk. Stoboi,. 


Caloivim, chloride (fused) 

„ hypochlorite 

,, sulphate 

„ hydroxide (slaked Jimo) . . 

Carbon, biaulphido 

Oelloldin 

Ceric, sulphate 

Chloral hydrate 

Chloroform 

Ghrysoidino 

Cobalt, chloride 

Copper, bromide * 

„ chloride 

„ nitrate 

„ sulphate 

Cyanine 


Ca CI2 

Ca(OCl3a 

Ga SO4 

Ca(OH)2 

CS2 

tJia Hie Oq (^ 03)4 

Ce (804)2 4H2O 

C Cls CH (OH)a 

CH CI3 

CeHsNaCe (NHa),.... 

Co GI2 SHoO 

Cu Br. 

CuGla'SHoO 

Cu {NOa)a 6H2O 

CUSO45H2O 

CagHssNal 


m 

153 

,172 

74 

76 

504 

404 

165-5 

*119-5 

211-7 

238 

22>5 

170-5 

357-5 

249-5 

544 


Dextrine (Ce H 10 Os) x 

Diamidophenol OeHo OH (NH2)a 


124 


Eoslne 


blrythcosino 


Ether 

Ferrous and ferric saits (See Iron) 

Formaline 

Glycerine 

Glycin} : 

Gold, ohlorid3 yellow | 

„ brown 

„ „ potassiiun j 

„ „ sodium ! 

Hydrogen, peroxide ' 

Hydroquinone 

Iodine ■ 

Iridious cblorido 

,, tetKichloride • 

„ potassium ,, 

,, sodium ,, j 

JUON. 

Ferric cblovido (dr>) 


NaorKSaltof 

0 «H 4 (CO) 30 ( 0 « 1 I oh X})a. . - 
0*6 H 4 (CO)j 0 (Ce H OH 

X 2 M 2 — 

C 4 HioO 74 

40 % ^ol . of CH 2 O T“ 

Ca Hs ( 0 H )8 92 

Cfi H 4 OH NHCHa COOH. , 167’ 

HAuCU^HaO 412 

HAuCli 340 

KAUCI 42 H 3 O 414 

Na Au CI 4 2iraO 398 

H 2 O 2 34 

06 H 4 (ok )2 no 

I 127 

Ir Cls 299-5 

ir OI 4 .... 335 

KjIrCle 484 

Naa . CI 0 452 


Pea Clg 


325 


♦ TboXiiUheso foi'nml.o mav be bvoiiihio, itKlinc, or chlorine, which elemeoti 
111 other pi'cportioiib couKtituto the various comroereial d}'es, 

j Gljciu ia 7-oxyphonyJ-glyciii or y-oxypbesyl-amido-aeetio aoid. 
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« TABLE OF SYMBOLS, d;c.— Gontinusd. 
Namn. I Symbol. 


Equiv. 

Wbioht. 


Ferric chloride (lump) Fe^ Cls l 2 HaO 541 

„ ammonia citrate, brown.. 4 Fo Cg H 5 O 7 3 (NH 4 )a 

CgHA 3Pfl(OH), 2030 

green . 5 Fc CoIIsO? 2 (NH 4 )b CgHfiOa 

NHAU 7 O 72 H 2 O 1956 

„ oxalate Fe^ (O 2 04 ),, 376 

,, ammonium oxalate. . . ( 1 ^H 4 )<, Fe (Ca 0 i)s 3 H. 20 . . . . 428 

„ potassium „ ... K., Fo (Ca 04)3 3HaO 491 

,, sodium „ Nan Fe (Ca 04)6 llHaO 976 

F^rous, chloride (dry) Fe Cla 127 

(cryst.) FQCI. 24 H 20 199 

„ oxalate Fe Cs O 4 2 II. 2 O . 180 

„ potassium oxalate Kj Fc (Ca 04 )alla 0 328 

„ sulphate Pc SO 4 7 H 2 O 278 

„ ammonia sulphate Fo (NH 4 )a (S 04 )a 6 IiaO .... 392 

Lead, acetate Pb (O 9 H 3 Oa).^ 311.^0 379 

;; nitrate Pb (N08)a 331 

Lithia, caustic Li OH 24 

Lithium, bromide Li Br 87 

„ carbonate Li^ 00$ 74 

Lithium, chlorido Li Cl (cryst. has 2 H 2 O). . . . 42*5 

„ iodide Li I 134 

Magnesium, chloride Mg GI 9 95 

,, sulphate Mg BO 4 7fr.jO 246 

Manganese, peroxide IMu O 3 87 

„ sulphate Mu SO 4 4 H 2 O 225 

Mercury llg 200 

bichloride Hg Cla 271 

M . iodide Hg L 454 

potass, iodide (soluble) .. HgI./2Kl 786 

Metol* (CelLOHNHOHsp).^ H 2 SO 4 344 

Ortolf (O 6 H 4 OH NHCH;, 2 >) -h C«H 4 

(OH)ap 234 

Falladious chloride Pd CI 3 177 

„ potassium chloride .... Ka Pd CI 4 326 

Para-amidophenol Ga H 4 NHa OH i 109 

Phenol (see Acid carbolic) 

Platinum per (or bi)ohloride H 9 Pt Clo 6 HaO 516*4 

Potassium, ammonium ohromate K NH 4 Or O 4 173 

„ bicarbonate K H CO 9 100 

„ bichromate K 3 OraO^ 294 

boro-tartrate Cg Hg (OH )2 (COa)^ BOK .... 214 

„ bromide K Br 119 

„ carbonate (dry) Ka COg 138 

« Matcl is the solphate pf mono-roethyl-para-uoiido- phenol, 
t Oitol Is a mixture of one molecule each 6f metbyl-ortho*amid[ 0 ’phenol and 
hydsoquiaone. 


„ oxalate 

,, ammonium oxalate. . . 

„ potassium „ 

,, sodium „ 

F^rous, chloride fdry) 

• « .1 (cryst.) 

„ oxalate 

„ potassium oxalate 

,, sulphate 

„ ammonia sulphate 

Lead, acetate 

nitrate 

Lithia, caustic 

Lithium, bromide 

„ carbonate 

Lithium, chloride 

,, iodide 

Magnesium, chloride 

,, sulphate 

Manganese, peroxide 

,, sulphate 

Mercury 

bichloride 

., iodide 

;; potass, iodide (soluble) .. 

Metol* 

Ortolf 


Falladious chloride 

„ potassium chloride .... 

Para-amidophenol 

Phenol (see Acid carbolic) 

Platinum per (or bi)ohloride 

Potassium, ammonium ohromate 

„ bicarbonate 

„ bichromate 

,. boro-tartrate 

„ bromide 

„ carbonate (dry) 
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TATIT.TC nV RYMROTiS- &C. -CONTINUED. 


Kame. 


Rymrof.. 


Equiv. 

Weight. 


Potassium chlorate 


chloride | K Cl 

chloro?platinite ...... | K^Pt CI4 

chromate i Cr O4 

ftitrafn 1 K., Cm He Oi» HnO 

. . . . 74-5 
.... 413-4 
.... 194 
.... 342 

cyanide 

KCN 

.... 65 

ferricyanido 

KcFe (CN)fi 

.... 329 

forrocyanide 

K, Po (CNjeSHjO .... 

.... •i22 

hydrate j 

K HO 

.... 56 

iodide ] 

KI 

.... 166„ 

metabisulpliite | 

i IC2 83 Oo 

.... 222 

nitrate 

K NOh 

.... 101 

nitrite 

! K NO., 

.... 85 

oxalate 

! K., 0, O4 HjO 

.... 184 

percarbonato 

, Ka C3 Ofi 

.... 198 

perchlorate 

' K Cl O4 

.... 138-5 

permanganate 

! Ka Mn20H 

.... 316 

persulphate 

I K. 8*2 Os 

.... 270 

sulphate 

. K^SO, 

.... 174 

sulphocyauido 

: K C N S 

.... 97 


Pyroratochiii 

Kocliello salt 

Schlippo’s salt (sodium sulphaut 

mouiate) 

Silver, acetate 

,, ammonium nitrate 

,, bromide 

,, carbonate 

,, chloride 

,, ci'-rate 

,, iiuorido 

,, iodide 

,, nitrate 

,, nitrite 

,, oxalate 

,, oxide 

,, phosphate 

sulphate 

,, sulphide 

,, tartrate 

Sodium, acetate 

„ „ (fused) 

„ bicarbonate 

„ bichromate . . . . 


o«i{4 (oh ).3 no 

! KNaC 4 H 4 06 4HaO 282 

i Na, Sb S 4 9HaO 479 

! As C 2 Hr O 2 167 

AgN08+2NH8 204 

' AgBr 188 

Ag., CO« 276 

I Ag Cl 143-5 

: Ag Or, O 7 513 

I Ag F 4H,0 199 


Ag I 


235 


AgNOn 170 

AgN.. .. 1 £ 

AgaC^ .. 3C 


Aga 0. 
Apa P( 

Ag 2 S( 
Ag^S. 


.. 22 
.. 41 
31 
2^ 


Ag.2 C4 H4 Og 36 : 

Na C, Ha Oa 3 H 3 O 13( 

Na G3 Ha lOi 

NallCOs 8^ 

Na2Cra07 2Ha0 291 

NaHSOg 10‘ 
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TABLE OP SYMBOLS, &o.— Continued. 


Name, 


SYMDOr., 


51 § 


Equiv. 

Weight. 


Sodium, borate 

bromide 

carbonate Mry) . . . . 
carbonate (cryst.) 

chloride 

chloro-platinato . . 

citrate 

lluorido 

■ hydrate (caustic) . . 
hydrosulphite* .... 
hyposulphitef .... 

iodide 

nitrate 

nitro'prussido .... 

oxalate 

phosphate 

tribasio phosphate 
sulphate (cryst.) .. 

sulphide . .» 

sulphite (dry) 

„ (oryst.) .. 

tungstate 

Strontium, bromide 

„ chloride (dry) . , , 
„ (oryst.) . 

„ iodide 

nitrate 

Thiocarbamide 

Thiosinamine 

Thymol 

Tin (Stannous) chloride 

Uranium, acetate 

„ chloride 

„ nitrate 

Zinc, sulphate 


NaaBiOTlOHaO 382 

NaBr2H.20 139 

NaaCOs 106 

NaaCOalOHaO® 286 

NaCl 58-5 

Naa Pt do olfaO 560-4 

Nas Co U, O 7 5iH,0 357 

Na F 42 

NaOir 40 

Na II SOa 88 

Na.2 SjOj 511.0 248 

Nai 150 


XNU 

Naj b cq (CN)in (NO).j| 

4iIjO. 600 

Na .3 Ca 0 . 

134 

Na..HP 04 12 H .,0 . . . 

358 

Na 3 P ()4 1211,0 

380 

Naa so. -lOliaO 

322 

NaaS SflaO 

240 

Naa SO., 

126 

Naa SO 3 7?I/J 

252 

Najo VVvj On 2811,0 . 

3598 

Sr Bp 3 

247-5 

SrO'a 

158-5 

Sr CI 2 2JIjU 

194-5 

Sr 1.2 

3415 

Sr {N 0,).2 

211 5 

CS(NH. 2).2 

76 

CS (NHa) Nil ail;. . 

116 

an, Co ihoiics 1 I 7 . 

150 

STiGla + 211,0 

2^5 

UO.. ( 0 ., H, OJ, 2 H 2 O 

.... 426 

UOaCli 

343 

UO, (NO,)., 611,0 ... 

504 

Zn SO 4 7H.O 

287 


*■ Oallod hyp jaalphite ” by chamists. h Called “ thiosulphalo ” by chemists, 
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TABLE OP THE SOLUBILITIES OP THE PRINCIPAL 
SUBSTANCES USED IN PHOTOGRAPHY. 


aoL^ soluble ; \,a»^very soluble; s. 3 .»: 8 ligktly soluble ; dee,»deeon^^osed ; 
t ineol. —insoluble. ^ 


lOnepart is solii-i 
! bU in ~ parts ' 


Kame. 


Acetone 

,, sulphite 

Acid, acetic 

,, benzoic . . . 
,, boric 


formic . 


Sis 


of water. j 

S.iS.S rt 
eSna'S 

. 

Ceia. 

Boiling 

il4 ^ 

rH cd d O 


■ 


v:; 

* * 

1 

380 1 

I 45 

0-27 i 

ii9 1 

2*9 

3^ i 

15 ! 

• • ! 

i 6-6 : 

0-6 


! 160 ! 

i 

4 

130 i 


Solubility in Aloohoh 

&Ot tt 


s.s. 

1 in 2*75 90% 

1 in 28 90% 
v.s. 

Hol. with decomp’. 


Acetone.— (Sp. gr. 0*814), boils at 133 'P. miscible in all proportions ivith water, 
alcobol and ether. 272 gins. ilia*solve in 100 gms. 20% cane sugar solution at 60° F. 
A solvent of resin, fats, oaniphor, pyroxylin and celluloid. 

Acetic Arid. --Tho “ glacial” acid, which is that implied in formulae unless a 
weaker acid is du cctod, solidifies about 50^ F. Its sp. gr. is 1*055 ; it boils, at 245°F, 
It is a solvent ct gelatine, celluloid, pyroxy line, fats, oils, etc., {blisters the skin, 
strongly absoriis water fi cm the air, and is miscible with water, alcohol, ether, 
chloroform and glycerine in all proportions. 

Formic Acid,~A colourless liquid of 1*22 sp. gr. (=*.100% acid), miscible with water, 
and alcohol. Weaker solutions are :-~l‘20 (9<)%) ; 1*18 (80%) ; 1'15 (65%) ; 1*12 (50%) 
and 1-Ofa (25%). ^ 

Jlydriodie Acid, —A solution of the gas, HI, and obtainable as strong ae sp. gr. 
2*0 (.»%% HI). Holiition of sp. gr. 1.7 contains about 52%; sp. gr. 1.5, about 43%. 

llydrobromie Acid.— A solution of the gas, HBr., in water. The strongest Bolu* 
tion has sp. gr. of 1*78 (~827o) ; aol. of 1*495 sp. gr, contains 48% HBr, ; ,1‘38, 40% ; 
1*208. 25%. 

Hydrochloric Acid.- A solution of the gas, HCl, in water. The commercial 
strongest acid has sp. gr. 1*16, and contains about 30% HCl. Impure acid is sold 
as “ spirits of saltP.” 

Hydrocyanic Acid (—Prussic Acid). — The* strength of the ofdcial acid of the 
British Pharraacopceia is 2%. A 10% acid is obtainable in the ohemioal trade. 
Both are the most deadly and dangerous poisons. 

Hydrofluoric Acid is a strongly fuming solution of the gas HF. ; it is sold of 
, strengths 4()% and 55% HF. 

Laetie Acid is sold as a colourless syrupy liquid, mlaoible with water or alcohol; 
8p. gr. 1*21. A weaker aoid is also sold oommeroiaUy oontaining 50% acid. 
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TABLE OF THE SOLUBILITIES, &c.--Continubd. 


Name. 


Acid, gallic 


One partig solu- 
ble in — parts 
of water. 


Cold. iBoiling 


«l&li 

h.S.S eB 

S.'Sf g.: 

8 ® ° a ■ 

cd ^ » 

r I 


ijolnbility in Alcohol, 
Ac. 


100 


0-3 


1 in 5 90% alcohol 
1 in 40 ether 


,, oxallo 

9-5 0*3 

i 10 * 

; 

„ picric 

100 

' V 

1 1 in 10 90%, also in 
other 

„ pyrogallic 

1 

v.s. 

' 44 

sol. also in ether, not 


in chloroform 

„ salicylic ; 

1 

500 ; 1 

i 

1 1 in 3*5, 1 in 2 in 

1 ^ ether 

„ tannic 

i 0*5 ' I 

20 

1 in 0*6, nearly insol, 
in ether 

„ tartaric 

J : ^ 

; 132 


Alum, ammonia ' 

8*3 ; 0-24 

12 

insoluble 

„ chrome 

G ‘ doc. 1 

1 16 


,, iron ammonia .... . 

3 ! dec. j 

1 33 

1 insoluble 

,, potash ; 

10 1 v.s. 

i 

^ insoluble 

Aluminium, chloride . . . . j 
„ sulphate .... I 

1 j v.s. 1 

i 400 

i soluble 


i 35 


Amidol j 

4 : v.s. i 

1 24 

, less sol. in ale. & eth. 

Ammonium, bichromate. . { 

s 1 i\ 

20 

i 1 in 31 absolute ale. 

„ bromide . . . . | 

1*4 j v.s. 1 

72 

' 


Nitfie Acid.— Strongly corrosive liquid of 1*42 sp. gr. (=71% HNOs); soluble in 
water ; oxidises alcohol and other organic solvents. 

PAospTioric Acid.— Sold as syrupy liquid, that of 1*75 sp. gr. (-about 90% acid) 
being intended when “phosphoric acid” is prescribed in formuleo. 

Svlphurie Acid.— The commercial strong acid is a thick corrosive liquid of 1*84 
sp. gr. (=98% n>jS 04 ). It absorbs water rapidly from the air, and, mixed with 
water, great heat is developed. The acid should always be added to water— not 
vice oerea. 

StdphurouB Acid.— Solution in water of the gas SO 2 ; saturated solution of 1*046 it 
equivalent to 9*5% H^SOs, but soon loses strength. 

Albumen.- On heating the cold solution to 160^F. the albumen separate.*! in 
insoluble form. Alcohol similarly coagulates albumen. « 

Methyl Alcohol (Rp. UT. Q'Sl^).'—ThQ chief constituent of crude wood spirit,” or 
wood naphtha, in which is usually 10% of acetone. 

Ethyl Alcohol forms ** absolute alcohol ” (sp. gr. 0*830 to 0*834), whioh contains from 
2 to 5% water. Aloohol containing 16% water is “ rectifled spirit.” “ Methylated *’ 

3 lilt consists of rectified spirit plus 10% crude wood spirit and |% mineral naphtha, 
a latter precipitating as a milkiness on addition of water. These various forms 
of aloohol mix with water, which can be abstracted with dry potassium carbonate, 

Attiminiini DMtffCds.— 100 gms. aaturated gointlon (sp. gr., 1*$) contains 41*1 gmsi 
•loiainitiflS Ohlori^e, 
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TABLE OF THE SOLUBILITIES, &a.— Continubsd. 


jOnopartissolu- 



: 

Die in 

— • parts 

tfl g rt 3 


Name. \ 

1 

of water. 

t:.S.5 £ 
§•■21 & 

Solubility in Aloohol, 

&o. 


Cold. 

Boiling. 

§ rtS ® 


Ammonium carbonate 

4 

, dee. 

25 


„ chloride .... 

3 

! 1*4 

35 


„ nitrate 

4 

v.s. 

200 


„ iodide 

06 

v.s. 

165 

lin 4alc.,s.B in ether 

„ molybdate . . ' 


dec. 

40 

„ nitrate 

h 

v.s. 

200 


„ oxalate .... 

23 

2*4 

4*3 

sol. 

,, persulphate 

U 

dec. 

65 


„ sulpliocyanidc 

OG 

• v.s. 

160 

V.s. 

„ vanadate ,...! 

s,s. 

v.s. 



Antimony sulphide 

in sol 

, , 

, , 


Aurantia 

.S..S. 

1 • • 

• » 

v.s. ; s.s. in ether 

Aurino i 

6 S. 

, , 


sol. ; also in other 

Barium bromide 

0*75 

0*5 

133 

v.s. in benzole 

„ chloride 

2*4 

. 1*3 

42 

inscl. 

„ iodido 

4 

' v.s. 

200 

1 in 20 alcohol 

nitrate 

12 

i 31 

8 

insol. 

Bromine 

31 

« 

1 3*2 


Cadmium, bromide 

0-94 

’ v.s. 

i 106 

1 in 3 ale; lin 250 eth. 

, , arnm ou iu m h rorn ide ,0*7 

, v.s. 

’ 137 


„ chh^rido 

0-71 

‘0*67 

140 

; 1 in 8 alcohol 

„ iodido 

108 

.0*75 

1 95 

: 1 in laic,; lin 3-6 eth. 

Calcium, chloride (ervst.)' 

4 

v.s. 

400 

1 

„ „ (fused) 

1*4 

.0*65 

i 


„ Ruipbato 

380 

450 

1 03 


,, hydroxide .... 

Ceric sulph.ito 

7(i0 

1,300 

0137 


12 

, 200 

83 

1 

Chloral hydrate 

i 

i , , 

400 

i 1 in 1/5 90%, 1 in 50 

1 carbon bisulphide. 

Copper bromide 


v.s. 


,, chloride 

0*83 

i V.S. 

! 121 

v.s. ; also in ether, 

„ sulphate 

2i 

i ^ 

j 40 


Cvauino 

s.s. 

1 

• . 


Iljamidophenol 

sol. 

j 

i 

__] 

i •• 

1 



Aluminium Sulphoryaniie is purchased as a reddish solution of 1*16 sp. gr. 

A .monium Sulphide is sold as a deop yellow solution containing also poly* 
Bulpilj Jes. 

Amp, Acetate,— Liquid of sp. 0*876, miscible with"' alcohol and ether but not 
with water. A solvent of fats, oils, resin, pyroxyliue and celluloid. 

Jmpl Alcohol, the chief coustituent of fusel oil, is not miscible with water. 

Aniline! (sp. gr. 1*036) is freely miscible with alcohol or other, but only very 
llightly wit8i water. It boils at 356° F, and coagulates albumen. 
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Name. 


One part is solu- 
ble in — parts 
of water. 

r ■ 

Cold. I Boiling. 


‘S.5&2 

Ss-Js 

Q. E ® 

o a 



Solubility in Alcohol , 

&o. 


Ediaol 

sol. 

! 


nearly insol. in al- 

Eikonogen 

25 


4-2 

cohol or ether. 

Ebeino 

sol. 



insol. in ethor. 

Ethor 

12 


8 


Erythrosiue 

B.S. 


. . 

S.B. 

Gold, bhlorido 

v.s. 

’ v.s. 

. . 


Hydroquinone 

17 

• • ! 

6 


Icdino 

insol. 

' insol. 1 

. . 

sol. ; also in carbon 

Iron 

Ferric chloride (lump) .. 

v.s. 

i 

, v.s. 


bisulphide 

„ „ (dry).... 

0*63 

( v.s. 

160 


,, ammouium citratci 4 

, . ' 

25 


(brown)* 

.. 

' 

. . 


>. .> (green) | I . . 

. . 

. . 


,, ammonium oxalatc' 2-1 

. *• i 

0-48 


„ potaBsium ,, 

15 

. 0*85 

6-6 

iusol 

„ sodium „ 

1-69 

0-55 ; 

60 


Ferrous chloride (dry) . .i 2 

; V.S. 

50 

i 

>. » (oryst.) 

0*68 

■ V.S 

147 

1 

„ oxalate 

4500 

J800 1 



„ sulphate § 

l>'13 

0 27 

70 


„ am. sulphate^.. 

3 

. . : 

33 1 

1 in 15 alcohol 

Lead, acetate 

4 

■ 0-5 1 

66 

Lead, nitrate 

2 

0*7 1 

50 

insol. in ether 

Llthia, caustic 

S.B. 

1 •• 1 



Lithium, bromide 

0-7 

' 0-4 I 

143 


„ carbonate 

72 

138 1 

1-3 ! 

v.s. 

„ chloride 

li 

i 0-8 ; 

80 1 


„ iodide 

OGI 

0-2 1 

164 1 

v.s. 

Magnesium, chloride (dry) 

1-7 

i 1 

60 ! 

v.s. 

„ sulphate .... 

1 

: 015 

100 : 


^tanganeso, sulphate .... 

0’8 

1 1 

120 i 



Ether (called also “sulphuric ether “) is very volatile and inflammable. Boils a 
95® P., sp. gr. 0-722. 

Formaline.— A commercial strong solution (40%) of formic aldehyde, CHyO. 

Gelatine becomes swollen in cold water and dissolves in hot. JDissolvcs in the 
cold by oxalic, acetic, hydrochloric, or nitric acid, barium chloride or chloral 
hydrate. Precipitated from its solution in water by alcohol. • 

Glycerine , — Miscible with water or alcohol. Sp. gr. 1-265. 

Iodine dissolves frec^ also in carbon bisulphide or potassium iodide solution. 

Ferric Oxalate is very solublo, over 20%, it is partially reduced to ferrous oxalate 
on heating the solution to 212® F. 

§ Sevan parts of ferrous sulphate correspond to 10 parts ferrous ainmoamin 
sulphate. 21-7 to 22*4% iron. t 14 to 15% iron. 
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TABLE OF THE SOLUBILITIES, Ap.-^Continubp . 


Name. 

One par 
ble in 
of w 

bis sola* 

-parte 

ater. 

llll 

Solubility in Alcohol, 
do. 

■ „ ^ 

Cold. 

Boiling 

S -S'** B 

S d d 0) 



Mercury, bichloride ! 

16 

1-8 

6-3 

insol. in absolute ale. 

„ iodide 

150 

. . 

0*66 

1 in 4 90% 

Metoi , 

sol. 



Ortol 1 

sol. 

. . 

. , 

s.s. ; also in ether 

Para-amido-phonol hydro- 
chloride 1 

10 


10 

lin22 

Phenol (see acid carbolic) 
Potassium, bicarbonate . . 

4 

dec. 

25 


„ bichromate .. 

10 

1 

10 


„ borotartrato. . 

-( 

Y.a. 

135 


„ bromide .... 

14 

1 

65 


„ carbonate(dry) 

0-9 

0*64 

112 

1 in 750 

„ chlorate .... 

17 

2 

6 

insol. 

„ chloride .... 

3 

1*75 

33 

insol. 

,, chloroplatinitc 

.6 

v.s. 

17 


„ chromate .... 

2 

1-2 

50 

insol. 

„ citrate 

0-6 

v.s. 

166 

insol. 

„ cyanide...... 

0-8 

v.s. 

122 

v.s. 

„ ferricyanide. . 

24 

1*3 

40 

Iin9 

„ ferrocyanide.. 

3-4 

2 

29 


„ hydrate .... 

4 

v.s. 

200 

insol. ; insol. in eth. 

„ iodide 

0-7 

4 

140 

sol. 

„ motabisulphitc 

sol. 

dec. 

. , 

1 in 16, 90% 

„ nitrate 

34 

0-4 

28 

„ nitrite 

1 

v.s. 

100 


„ oxalate 

3 

v.s. 

33 

insol. 

„ percarbonato 

15 

dec. 

6-5 


„ perchlorate . . 

100 

5 

1 


„ permanganate 

16 

. . 

6-25 

1 

„ persulphate . . 

1 50 

dec. 

2 

i 

„ sulphocyanide 

1 0-46 

v.s. 

220 

insol. in absolute ale. 

, , acid sulphate 

2 

0-8 

50 


Pyrocatechin 

H 

v.s. 

80 


Rochelle salt 

14 

v.s. 

66 


Sohlippe’s salt 

3 

v.s. 

33 


Silver, acetate 

100 

• • i 

1 


„ carbonate 

insol. 


^ ^ 1 


,, chlorate 

5 

2 

20 


* ,, citrate^ 

insol. 

, , 



„ cyanide 

insol. 

, , 



„ duoride^ 

V.S.. 

v.s. 




1. BeftAW Bolubfe in unmoniB and bypo. 

2. ArIP.WbO is almoit as soluble as oaloiam ohloride, 
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TABLE OP THE SOLUBILITIBS, &o.— O ohmndbd. 


One pnrt is solu- 
ble m parts 
el water. 


b£ ! 


Solubility in Alcohol, 


Silver, nitrate 

,, nitrite 

, , sulphate 

,, Bulphocyanide . . . . 

,, tartrate 

Sodium, acetate 

,, bicarbonate 

,, bichromate .... 

„ bisulphite 

,, borate 

,, bromide 

„ carbonate (dry) . . 
„ „ (cryat.) 

,, chloride 

, , obloroplatinato . . 

,, citrate 

,, fluoride 

,, hydrate f caustic) 

,, hyposulphite .. 

,, iodide 

,, nitrate 

„ oxalate 

,, pliosphato 

,, sulphide ...... 

,, sulphite (cryst.) 

f» II (^*'y) •• 

, , tri-basic phosphate 

„ tungstate 

,, (meta) vanadate 

Strontium, bromide 

„ chloride 

II II (cryst.) 

„ iodide 

, nitrate 

Thiocarbamide 

Thiosinamine 

Thymol 

Tin (stannous), chloride.. 
Uranium, acetate. ....... 

„ chloride 

nitrate 

Zinc, sulphate 


§S!|I 

d eO » } 

227 I 1 iVi 26, 90% 


1 in 50, 90% ; insol. in 
[ether 


170 insol. 
166 


1 in 30, 90% 


! v.s. also in ether 
1 in 2 90%; alsoineth. 
1 in 3‘75 907^ ; also in 
[ether. 



52G THK BRITISH JOURNAL PHOTOGRAPHIC ALMANAC, [1917 


PERCENTAGE OF REAL AMMONIA IN SOLUTIONS OP 

DIFFERENT DENSITIES AT 14^ C. (57' F.)-CAnius. 


Speiiinc 

Gravity, 

Per- 

centage 

\nimoiiin 

Kprfillc 

Gravity. 

m 

Per- 

ccnfiHM 

\irininn 

^'Gr.avity 

Per- 
ce nt.ige 
Ammoiiii 

Specific 

Gravity, 

Per- 

1 centage 
! Ammonia 

■ ■6-884'1' ■ 

36-0 

0-'9052' 

27-0 

' 0-9All‘ 

18-0 

'■096‘i’ 

"90 ■ 

0-8864 

35 0 

0-90/8 

26 0 

i 0-9347 

17-0 

0 9670 

8-0 

0-8885 

3V0 

0 4i0b 

25 0 

! 0 9380 

16-0 

0 9709 

7-0 

0-8907 

33 0 

0 9133 

240 

1 0-9114 

15-0 

0 9749 

6-0 

0-8929 

32-0 

0-9162 

25 0 

; 0-9149 

14-0 

0-9790 

50 

0-895J 

31-0 

1/9191 

22-0 

! 0-9184 

J3-0 

0 9831 

4-0 

0-8976 

30 0 

0-922 L 

21-0 

0-9520 

12-0 

0-9873 

'3'0 

0-9001 

29-0 

0 9251 

20 0 

1 0-9556 

110 

0-991.5 

2-0 

0-9026 

28-0 

0 9283 

19-0 

! 0-9'S03 

10-0 

0*9959 

1-0 


INDICATORS 

(/.<?., Colour Tesh for Alkalies an AMs). 


Litmus ' 

Cochineal ; 

Methyl orange . . ; 
Phenol-phthaloiiii 


Alkaline. 


I In presence of 
: Carbon Dioxide. 


Bright red 
Yellow 
Red 

(Jolou flees 


Blue Reddish purple 
Reddish violet Not aUcctea 


Y'oUow brown 
Intense red 


Not afiected 
Useless 
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Thebmometbic Rules. 

The following rales for the rapid conversion of degrees in one 
system into another will be found useful : — 

To Convert Ceniigjade into Fahrenheit: 

Degrees Centigrade x 9 5 + €2. 

Ex.~80° C. X 9 -r 5 = 144 + 32 - 176° F. 

To Convert Fahrenheit Mo Centigrade : 

(Degrees Fahrenheit - 32) x 5 -t- 9. 

Ex.— 100° P. - 32 - 68 X 5 -r 9 = 37-8 C. 

To Convert Fahrenheit into Reaumur : 

(Degrees Fahrenheit -32) 9 x 4. 

Ex.— 95° F. - 32 = 63 -r 9 X 4 « 28° R. 

To Convert Reaumur into Fahrenheit : 

Degrees Reaumur x 9 -r- 4 + 32. 

Ex.— 16° R. X 9 ^ 4 ^ 36 + 32 = 68° P. 

To Convert Centigrade into Rt^aumur ; 

Degrees Centigrade x 4 -f- 5. 

Ex,-60° C. X 4 -T- 5 - 48° R. 

To Convert Ri^aumur into Centigrade 
Degrees Rdaumur x 5 ~ 4, 

Ex. -80° R. X 5 ^ 4 = 100° C. 
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COMPABISON ,OP TIIEEMOMETEB SCALES. 

EgHIVALBNCN OP OpNTIGnADP. (CbLSIUS) AND PAHEENHNtT ThbB- 
MOMKTEIlg. 


Centigrade. 


0 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

Jlfj 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 
2y 


FahTenhoit. 


-«1 


32- 0 

33- 8 
35 6 
37-4 
39-2 

41-0 
42*8 
44-6 
46-4 
48 2 


50 0 ' 

45 

51-8 : 

46 

53-6 ■' 

47 

65-4 i 

48 

57-2 i 

49 

59 0 ; 

10 

60-8 

51 

62 6 

12 

64-4 !( 

53 

66 2 ;| 

54 

68 0 ■; 

^55 

69-8 

56 

71-6 - 

57 

73-4 ! 

58 

75-2 j 

69 

77-0 .! 

60 

78 8 1 

61 

80-6 I 

62 

82-4 .1 

63 

84 2 . • 

64 


35 

36 

37 

38 

39 

40 

41 

42 

43 

44 


I 


— — - — . .. 

il 

^ 

Fahrenheit. 

j Centigrade. 

E'ahrenheit. 

95- 0 

96- 8 
98-6 

100-4 

102-2 

i 

! 70 

i 71 i 

; 72 

73 { 

74 ! 

1580 
159-8 
161-6 
163-4 , 
165-2 

104- 0 

105- 8 
107-6 
109-4 
111-2 

1 

75 j 

?l j 

78 1 

79 1 

1670 

168-8 

170-6 

178-4 

1742 

113- 0 

114- 8 i 

116-6 ■ 
1184 
120-2 

80 1 

81 i 

82 1 

83 

84 

176- 0 

177- 8 
179-6 
181-4 
185-2- 

122-0 

123-8 

125 6 ' 

127 4 { 

129 2 ! 

85 

86 

87 

88 

89 

185-0 

-186-8 

188-6 

190-4 

192 2 


132 8 
134-6 
136-4 
138-2 

140 0 
141-8 
143-6 
145-4 
147-2 


90 

91 

92 

93 

94 



194- 0 

195- 8 
197-6 
199*4 
201-2 

2030 
204-8 

j 206*6 

’ 208-4 

j 210 2 

212-0 
/ 221-0 
230-0 
239*0 
248-b 
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A TABLE OP ATOMIC WEIGHTS OP THE CHEMICAL 
ELEMENTS. 


Namb. 

Symbol* | 

Atomic Weight 
in Hound 1 
Numbers | 

Aiomio 

Weight. 

Aluminium 

A1 

1 

• 27 ! 

27*1 

Antimony 

Sb 

120 i 

120-2 

Argon 

A 

40* 1 

39-9 

Arsenic 

As 

75 1 

750 

Barium 

Ba 

137 

137-43 

Beryllium 

Be = G1 

91 

91 

Bismuth 

Bi 

208 

208-0 

Boron 

B 

11 

1100 

Bromine 

Br 

80 

79-96 

Cadmium 

Cd 

112 1 

112-4 

CsBsium *. 

Cs 

133 

132-9 

Calcium 

Ca 

40 

40-1 

Carbon ' 

0 

12 

12-0 

Cerium 

Ce 

140 

140-25 

Chlorine 

Cl 

35 5 

35-451 

Chromium 

Ct 

52 

52-11 

Cobalt 

Co 

59 

5900 

Copper 

Cu 

63-5 

63-60 

Erbium 

Er 

166 

166-0 

Fluorine 

P i 

19. 

19-0 

Gadolinium 

Gd 

156 

15601 

Gallium ...; i 

Ga 

70 

70-0 

Germanium 

Ge 

72-5 

72-5 

Gold 

Au 

197 

197-2 

Helium 

He 

4 

4-0 

Hydrogen 

H 

1 

1-008 

Indium ....'. 

In . 

115 

115-0 

Iodine 

I 

127 

126-97 

Iridium 

Ir 

193 

1930 

Iron 

Pe 

56 

55-9 

Lanthanum 

La 

139 

138-9 

Lead ....'. 

Pb 

207 

206-92 

Lithium 

Li 

7 

7-03 

Magnesium 

Mg 

24 

24*36 

Manganese 

Mn 

55 

55*0 

Merottiy 

Hg 

200 

. 200-0 
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A TABLE. OF ATOMIC WEIGHTS— Contihotd; 


Nastb. 

Symbol. 

Atomio Weight 
in Round ’ 
Numbers. 

Accurate 
Atomio Weight. 

Molybdenum 

Mo • 

96 

960 

Neodymium 

Nd 

144 

143-6 

Nickel 

Ni 

59 

58-70 

Niobium 

Nb = Cb 

94 

94-0 

.Nitrogen ; 

N 

14 

14-04 

Osmium 

Os 

191 

191-0 

Oxygen (Standard) 

0 

16 

16-0 

Palladium 

Pd 

106 

106-5 

Phosphorus 

p 

31 

31-0 

Platinum 

Pt 

193-4 

194-8 

Potassium 

K 

39 

39-15 

Ptaseodymium 

Pr 

141 

140-5 

Rhodium 

Rh 

103 

103-0 

Rubidium 

Rb 

85 

85-5 

Ruthenium 

Ru 

102 

101-7 

Samarium 

Sm 

150 

150-3 

Scandium — 

1 So 

44 

44-1 

Selenium 

1 So 

79 

' 79-2 

Silicon 

I Si 

28 

28-4 

Silver 

! Ag 

108 

107-93 

Sodium 

Na 

23 

23-05 

Strontium 

St 

87-5 

87-6 

Sulphur 

S 

32 1 

1 32-06 

1 

Tantalum 

I Ta 

183 

1 183-0 

Tellurium 

Te 

128 1 

1 127-6 

Terbium 

1 Tb 

160 i 

I 160-0 

Thallium 1 

1 T1 

204 

204-1 

Thorium i 

Th 

233 j 

i 232-5 

Thulium ! 

1 Tu 

171 

171-0 

Tin 


118 ! 

! 119-0 

Titanium 

1 

Ti 

48 ; 

[ 48-1 

Tungsten 1 

W 

184 

1 184-0 

Uranium 

U 

240 

‘ 238-5 

Vanadium 

V 

51 

51-4 

Ytterbium ] 

Yb 

173 

173-0 

Yttrium 

! Yt 

89 

89-0' 

Zino 

Zn 

65 

65-4 

Ziroonium . 

Zr 

91 

90-6 
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Vegetable CauBtlo 
Aoldi Alkalies 


Metallic Salts. 


Concentrated 
Mineral Aoidi. 
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ORTHOCHROMATIC DATA. 

DIBanOBOIIOH OF THE OOLOUB8 IN THE BFBOntOH. 

(Aocobding to Listing.) 


Bbown 


Bbd.. 


Obanqe 

Yellow 

Gbben 


Wave length. I 

[ Limit 

8198 

[Middle .. 

768-6 

Limit 

723-4 

[Middle .. 

683-2 

Limit 

647-2 

[ Middle . . 

614-9 

(Limit 

585-6 

( Middle . . 

559 0 

(Limit 

534-7 

1 Middle . . 

512-4 


Cyan Blue.. 

f 

Indigo 

Violet 


La VENDEE . . 


Wave length. 

Limit 


491-9 

Middle 


473-0 

Limit 


455-6 

Middle 


439-2 

Limit 


424-b 

Middle 


409-9 

Limit 


396-7 

Middle 


384-3 

Limit 


372-6 


WAVE LENGTHS OP BRIGHT LINES OP ELEMENTS USED^ 
IN PLOTTING OUT THE SPECTRUM. 

(In Ten-Millionths oe a Millimetre Angstrom Units.) 

Table 1. 


Name of 
line. 

Colour. 

Lithium 

Red 

Lithium 

Orange 

D 

Orange 

“ Little- b” 

Green 

Strontium 

Blue 

Calcium 

Blue 

, Potassium 

Violet 


Salts used. 


Lithium chloride or nitrate . . 
Lithium chloride or nitrate . . 
Sodium chloride or bicarbonate 
Magnesium ribbon 
Strontium chloride or metal . . 
Calcium nitrate or chloride . . 
Potassium chloride 


Wave 
lengths 
= X 


6705^ 

610S 

5893 

5183 

4607 

4'227 

4080 


' Table I. has been drawn up so as to enable any one with nothing 
; more than an ordinary Bunsen gas burner to construct a chart, by 
means of which the position of any Fraunhofer line in the spectrum 
.may be determined with sufficient accuracy for all photographic 
purposes. The salts should be dissolved in distilled water so as to 
form a saturated solution, a narrow loop of copper or iron wire should 
\be wound with fibrous asbestos, and this repeatedly heated in the 
Bunsen and allowed to copl. 
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Tablb II. 


c 

Bed 

Hydrogen tube 

6563 

“ Little >b'^ 

, Green 

Magnesium rod 

5183 

F 

Bluish-green 

Hydrogen tube 

4861 

Magnesium 

Blue 

Magnesium rod 

4481 

a 

Blue 

Hydrogen tube 

4308 

** Little h*’ 

Blue 

Hydrogen tube » . . 

4102 


Table II. will give the data, most easily obtained if a small induo- 
tion coil is used. A small coil, giving a fat J or { in. spark, and 
actuated by three bichromate bottles will suffice to show the lines In 
this table. The hydrogen tube is, of course, of the well-known. 
Pluoker or Salet form. The magnesium may be used in twisted spirals 
of ribbon, but preferably in rod form, and the rods should be filed 
' to comparatively sharp points. The constricted portion of 
the vacuum tube and the points of the magnesium rod should be 
placed parallel to and not at right angles to the slit. 


EXPOSURE TABLES. 

The following table, based on that of Burton, gives a rough idea of 
the exposures for various subjects and diaphragms under the following 
conditions 

1. Best lighting ; midday sunshine in May, June, and July. 

2. With the most rapid commercial plates. See below for factors 
app^inu to other conditions. 


Fi No. 

Average Subject with! 
objects in Fore- ; 
ground. Street > 
Scenes. Outdoor 
Fisrure Studies. ; 

liandscapes with ' 
Light Foreground, . 
Lake, River, and 
Beach Scenes. 

Bea 
Clouds 
and Sky. 

Subjects with Extra . 
Heavy Foreground, i 
e.p., Dark Trees, 
Doorways, Groups. ! 

i 

Under Trees, Woods,! 
Avenues, 
Giades, eto. > 

i 

Portrait in Average | 
Well-lighted | 

' Boom. - 1 

m 

1 X/250 

1/500 

_ 

1/120 

1/20 

1/8 

f/4*5 ! 

I 1/200 

1/400 

— 

1/100 

1/15 

1/7 

fl5-6 j 

j 1/130 

1/250 

— - 

1/64 

1/10 

1/4 

fl6‘i j 

1/100 

1/200 

1/1000 

1/50 

1/8 

1/3 

■ /n i 

1/80 

1/150 

1/800 

1/40 

1/7 

2/5 

i 

1/64 

1/120 

1/600 

1/30 

1/5 

1/8 

fill . 

1/30 

1/60 

1/300 

1/15 

1/8 

1 

//16 

X/15 

1/30 

1/150 

1/8 

1 

2 

fm 

1/8 

1/15 

1/80 

1/4 

2 

4 

m 

1. 1/4 

1/8 

1/40 

1/2 

4 

8 

■ /jf* 

i/a 

1/4 

1/20 

1 

8 

26 

m 

1 

1/8 

I/IO 

2 

16 

30 
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In weather other thaa bright sunshine the above exposures are 
multiplied as follows : — 


Bright diffused light, the| 
sun behind a cloud > ^ 2 


Heavy clouds over thel 
whole sky. Absence [• X 
of distinct shadows . . j 


Light clouds over the'j 
whole sky, but light ^ o 
able to oast a visible | ^ 
shadow 


Very dull. Whole sky) 
covered by still heavier I* X 4 to 5, 
clouds . . 


At other hours of the day and times of the year the above exposures 
are multiplied by the numbers in the following table of daylight 
variation. The figure 1 in the table indicates times for which the above 
exposures are correct. 


VARIATION IN DAYLIGHT FROM MORNING UNTIL 
EVENING (FOR LATITUDE OF BRITISH ISLES, NORTH 
GERMANY, Etc.). 


Morning, 


1 

12 

il 

10 

9 

^L 

7 

6 

5 

4 

(January 

34 

4 

5 

12 






February 

2 

2+ 

5 

4 

10 i 





March . . . . ' 


U 

n 

2 

3 i 

6 




April .. .. 

n 

li 

li 

14 

2 : 

! 

3 

5 



May 

1 

1 

1 

IJl 14! 

24 

3 

6 


Juno 

1 

1 

1 

1 

14 i 

2 

24 

5 

12 

July .. .. 1 

1 

1 

1 

1.1 

14 ; 

24 

3 

6 


August . . 




14 

2 ; 

1 

3 

6 



September 

14 

H 

i| 

2 

3 } 

6 




October . . 

2 

24 

3 

4 

10 





November 

1 24 

4 

5 

12 

1 

1 





December 

441 

5 

6 


1 

5 1 




I 

12 

i ' 

1 ^ 

1 ' 


" 1 


1 ® 

1 

1 * 


- 

1 

1 





1 

1 

1 


Aftebnoon. 
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A MENTAL RULE FOR TELEPPIOTO EXPOSURES. 

(Captain Owen Wheeleii.) 

Assume that the positive is used at //16. With a meter or by any - 
other means find the exposure required in the ordinary way for 
stop //64, making due allowance for distance and character of subject. 
Then multiply the time of exposure thus found by the necessary 
factor given in the following table for various magnilications : — 


For 4 magnifications x 

1 

For ICh magniiications 

X 

6 

5 

. ,, X 

lA 

11 

X 

7 

6 

1 1 X 


12 

X 

8 

7 

1. X 

3 

13 

X 

10 

8 

X 

4 

14 

X 

12 

• 9 

,, X 

5 





If the tolo-positive is stopped to ffll or //8, the exposure on which 
the method is based must be taken as for y/45 or //32, as the case 
may bo. 


PINHOLE EXPOSURES. (Watkins-Power Numbers.*) 


W.P. 

No. 

Diameter. 

1 Nearest 
Needle Size. 

iGood Working 

1 Distance. 


inch. 1 

Inch. 

inches. 

1 

0*160 1 

i ^ 

— 

1 — 

2 

0 080 i 

\ 3^3 1 





3 

0*053 

A 

1 

40 

4 

0 040 

! A 

4 

20 

5 

0*032 

A 

5 

14 

6 

0*027 

A 

7 

10 

7 

0*023 

A 1 

8 

8 

8 

0 020 i 

i A i 

10 

i 5 


Rule for use of W.P. No. in Column 1.— Multiply W.P. No. of 
aperture by its working distance from plate. Use the result as the 
f/No. in calculating exposure by meter, tables or other moans. What- 
ever the calculated result is in seconds or fractions of a second, 
expose that number of minutes or fractions of a minute. Examplo.»— 
W.P. 6 at 8 inchoa — calculate as f/48. 

* The principle of this system will be understood from a con- 
sideration of an example of focal aperture: -A |-inch aperture at 
9 inches => f/36 If every second on the actinometer is to be 
reckoned a minute, the aperture must bo ono-sixticth the area, that is 
the diameter must bo divided by or, near enough, by V64 — 8. 
Therefore, an aperture of J 8 = inch diameter = f/36 when 
minutes are given instead of seconds. Therefore, reasoning back- 
wards, a pinhole of ^-inch diameter is called No. 4 (32 8). Simi- 

larly one of half the diameter is No. 8, and so on. Mr. Watkins, in 
order to allow for the exposure in excess of the theoretical which is 
needed In pinhole photography, calculates minutes as seconds at ^ 
instead of the area of aperture, and therefore his so-called W.P. 
(Watkins-Power number) is obtained by dividing the denominator of 
the fraction which expresses the diameter of the pinhole by 6*3 instead 
of 8 . Thus, in the oaae of a A-diameter hole, 38 -r 6*3 « 6 * 2 , or, near 
enough, W.P. No. is 6. 
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SHUTTER SPEEDS EOR MOVING OBJECTS. 

From the “ Wellcome Exposure Record mvd Diary" 

The formula and table given below indicate the shutter speeds 
necessary to secure negatives sufficiently sharp for direct printing. 
' For enlarging it is bettor to give } to j these exposures, or to work 
'^iurther from the object. The figures are no guide to tohat is the correct 
exposure for the plate. 

I If D s distance of object in feet, F = focal length of lens, S =3 speed 
of pbjeot in feet per second, and E = exposure for an object moving 
across the field of view, then 

F - ^ 

^ “ mwiTs 

The following table gives in round figures the shutter speeds neces- 
; sary for various moving objects, using the ordinary quarter plate lens 
of about 5 in. focus. The column A is for objects moving directly 
^ Awards the operator, B for objects moving obliquely towards or from 
. the camera, that marked C for objects moving directly across the field 
view. 


Distance of Object, 25 ft., unless 
otherwise stated. 


, Street groups (no rapid motion) 
l&dpstrians (two miles per hour) 
lillnimals grazing 

‘F^destrians [throe miles per hour) 
Fadestrians (four miles per hour) 
^chicles [six miles per hour) 
deles (eight miles per hour) 
jClycUsts and trotting horses 
Foot races and sports 
J^ivera 


, ole races, horse galloping 
Yachts (10 knots per hour) at 50 ft. 
mere (20 knots per hour) at 50 ft. 
Ds (30 miles per hour) at 50 ft. 
i (60 miles per hour) at 50 ft. 


A. 

B. 

0. 


1/5 to 1/10 


1/20 

1/40 

1/60 

1/30 

1/60 

1/90 

1/40 

1/80 

1/120 

1/60 

1/120 

1/180 

1/80 

1/150 

1/250 

1/160 

1/300 

1/500 

1/240 

1/500 

1/700 

— 

1/600 

1/800 

1/300 

1/750 

1/900 

1/60 

1/120 

1/180 

1/120 

1/240 

1/360 

1/150 

1/300 


1J300 

1/600 

1/900 


60 ft. the exposure may be double that at 25 ft. 
It. the exposure may be double that at 50 ft. 
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OPTICAL CALCULATIONS. 

FINDING THE FOCAL LENGT^ OP A LENS. 

As simple and acourato a method as any is first to focus the lene 
on an object at an infinite distance (see table on page 541), and to 
mark the position of any convenient part of the moving lens front on-^ 
the fixed camera baseboard, then place any object such as a foot rule; 
’before the camera, and focus — by moving only (1) camera as a whole" 
and (2) camera front on baseboard, not back of camera— until image 
on screen is same size as original. The distance through which the 
camera front has to be moved to secure this is the focal length of the ‘ 
lens, and is indicated by the separation of the mark on the fixed base- 
board from that on the lens front in its final (same-size) position. 

FOCAL DISTANCES WHEN COPYING ON A REDUCED 
SCALE. 

When reducing an original retimes (linear), distance from original to 
lens is found by multiplying focal length of lens by x and adding ond 
focal length. 

Example .’— 12 in. to 4 in. (reduction of '3 linear) with 6 In. lenlik 
distance from original to lens is 6x3+ 6=^24 in. 

Distance from lens to plate is found by dividmg focal length by x 
and adding one focal length. 

Thna (conditions as above) 6+3 +6=^8 in. 

FOCAL DISTANCES WHEN ENLARGING WITH CAMERA' 
OR LANTERN. 

When enlarging a negative x times (linear), distance from negative' 
to lens is found by dividing focal length of lens by x and adding one 
focal length. 

Example,— A inches in negative to 16 inches In enlargement, that is x oquala' 
4. With lens of 8 inch focus, distance from lens to negative is 8+4 +8* 10 in« 

Distance from lens to sensitive paper or plate is found hy ntuUiplym^ 
focal length of lens by x and adding one focal length. : 

Thus (conditions as above) 8x4+8=:40 in. ‘"i 

** CONJUGATES” AND “EXTRA FOCAL” DISTANCES. 

The full distances : (1) lens to plate, and (2) lens to original^ ai| 
nailed the “ conjugate focal lengths.” 

Imagine a solid bat projecting in front of and behind the lens to % 
distance in each case equal to the focal length of the lens. Thi 
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difitauces from opposite ends of the imaginary bar to the original and 
plate respectivoJy are the “ extra focal distances ’* (E.F.D.). They 
are the conjugates less one focal length. 

MENTAL LENS CALCULATIONS. 

By using tho “extra focal distances” lens calculations become 
much more readily done in the head, remembering that : — 

When copying or cnliftging, say, 4 times, tho greater “ extra focal 
distance ” is four times the tocal length of the lens, and the smaller 
“extra focal distance” one-fourth the focal length of the lens. 
Similarly for a 5-timcs rcdu'*tion or enlargement, the greater E.F.D. 
is five times tho focal length ; tho smaller, ono-fifth the focal length. 

By adding one focal length to each of these E.F.D.’s we get the* 
actual distances from plate and original to lens. 

STUDIO GADCULATIONS. 

(By the K F.D. Method.) 

To calculate what length of studio is necessary for work of a given 
kind with a given lens, it is convenient to take the height of the 
average sitter as; — 


Full length standing 68 inches 

Head and shoulders 30 inches 


When making portraits in tho sizes of prints in common use, the 
degrees of loduction are those given in the following table : — 


Name and Size of I’hotograpli. 

C. deV. 

1 1 

' Cabinet. 

Boudoir.+ 

1 Imperial.! 

Height of image on photograph 

^ 1 

- 1 

5 

n 

9 

■i'or full-lenglh portrait, redaction figure is' 
For head and shoulders portrait, reduction 


I 13 

“i 

3 1 

74 

figure is 

10 

6 

4 

3 nearly 


♦ 84 X 5, + 10 X 6i. 

These few figures and the E.F.D. rule given above are all that is 
required for the ordinary studio calculations. 

Thus TVe want to know what descriptions of work can be done, say, in 
a studio 18 ft. long with a 10 in. lens, that is we want to find the 
^eduction figure possible in these conditions. 

In all calculations of studio working space 6 ft. ought to bo subtracted 
|rom the wall-to-wall length. The sittor will usually be 3 ft. in front 
the back wall, and the photographer wants about the same space 
^^hind the camera. 

> .Therefore, working space is 12 ft. » 144 in. 
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Subtracting 2 focal lengths (20 inches), the space for -the two 
E.F.D.’s is 124 ins. As the smaller E.P.D. is only an inch or so (a 
fraction of the focal length) , it is near enough to take this 124 ins. as 
the front E.P.D. Dividing it by the focal length, 

124 ^ 10 - 12i, ^ 

we get the reduction figure, showing that the greatest reduction w() can 
got is not quite enough for full length cabinets. 

Similar studio calculations are readily made, bearing in mind that 
the total wall-to-wall length is parcelled out ilus : 

E.P.D. towards object (largo), 

E.P.D. towards image (small). 

Two focal lengths. 

j Space for sitter and operator (6 ft.). 

Remember, too, that the object E.P.D. is equal to the focal length 
*x the reduction figure, whilst tlic image E F.£).is the focal length 

the reduction figure, and is, therefore, never more than an inch or two 
at the most. 

SHORTENING AND INCREASING THE FOCAL LENGTH 
OP A Ll^NS. 

The rule (very rough, on account of tho impossibility of knowing 
from which part of a lens-mouiit to measure) lor finding tho focal 
length of an extra lens, to reduce or increase tho focal length of a given 
lens, is : — 

Multiply the focal length to bo altered by tho final focal length 
desired, and divide the product by the original focal length less the ' 
final focal length. 

fixF 

That is : L = 

fi-p 

where fi is the original focal length, 

F the final focal length required, 

and /a tho focal length of the necessary added lens. 

To increase the focal length use a negative lens. 

To reduce tho focal length uso a positive lens, 

MAGNIFIERS. 

When using a supplementary lens (magnifier) as a means of bringing 
near objects into focus, tho focal length of the supplementary lens 
must be equal to the distance of tho object. This holds good what- 
ever the focal length of the original lens. 

TELEPHOTO CALCULATIONS. ' 

F SB equivalent focal length of (fomplete lens. 

fi — equivalent focal length of positive. ' ,, 

/2 = equivalent focal length of negative. 

JS JB camera extension, from negative lens to ground glass. . v 

M s magnification, that is number of times the image given by thf 
complete lens is larger than that given by positive alone. 
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wlieii working tA extension islound by dividing 
'^ biUCnera extension by fooel length of negative lens and adding 1. 



Camera ^tension, necessary for given magnifioation-— multiply 
looal length of negative lens by magnification less 1. 

Je » /a (M— 1) 

JFocal length o/eotnplfte Zens.- -Multiply focal length of positive by 
magnification. 

STBRBOSOOPIO PACTS AND FIGURES. 

To secure correct conditions of oonvergency each print must be seen^ 
under the same angle of view as that at which it was produced, 
and the two prints iipiUBt be mounted in accord with the following 
rules : — 

Let P = separation of any pair of corresponding points on prints 
N =a separation of same points on negatives. 

JS separation of eyes (average is 64 mm.). 

L Reparation of camera lenses. 

. A nou'prismatic stereoscope being used : — 

1. If image points represent infinitely distant objects, make P E, 

' 2. If only near object^' are shown and an ordinary single plate 
double lens stereo camera has been used 

Make P ^ P! + L N. 

3. If a single camera is used for two separate exposures, or if two 
separate similar cameras are used together, measure N with negatives 
placed edge to edge and in the same relative positions that they ooou- 
pied during exposure, and then 

Make P E — N length of one plate. 

If a prismatic stereoscope, fitted with properly centred half lenses 
Is used, add the width of one prism to above values of P. 
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APPBOXIMATB INPIfUTY FOB LBN8BS OP VABIOUB 
FOCAL LENGTHS.- 

By 0. WxLBORNB PiPEB, from “ The First Book of the Lens.*- 


FOCAL 

LKKOTH, 

INCHES. 


DISTAMOH OF F00U8S1NQ*SCBESN BEBIED PBIHOIPAL FOCUS. 


iJff in. 

1 liff !“■ 

! 1 
, 

Bio In. 

inAnj 

3 vds. 

; 7 J yd 8 . 

15 yds. 

30 

yds. 

11 

1 28 1 

55 ♦ 

110 

1 1 

25 „ 

1 63 „ 1 

125 „ 

250 

1 1 

45 „ 

' 113 1 

225 „ 

450 

n 

70 „ 

, 175 1 

350 „ 

700 

1 1 

100 

250 

500 „ 

1000 

n 

136 „ 

; 340 „ , 

680 „ 

1360 

n 


178 

264 

351 

434 

525 


J mjlo 
660 yds. 

i mile 
1085 yds. 
S mile 


' h mile 

* »» 

1 ;^ miles 

y M 


16 

17 | 

voo „ 

875 „ 

i »» 

li miles 

194 

1056 „ 

14 .. 

21 

1225 „ 

1 | .. 1 

224 

1406 „ 

2 

24 

1600 .. 

2 i .. 

25 

1 mile 

24 1. 1 

28 

11 miles 

34 .. i 

30 

IJ n 

3 i „ i 

33 

1 ! n ! 

44 .. 

35 

I 2 ,, j 

5 


' 2 

% 

9 

10 


mile 
1^ miles 

'2 M 

^ >. 

3 „ 

4 ,, 

5> 

6 n 
^ M . 

8 M 

9 n 
10 „ 

13 M 
15 

18 » 

20 


By focussing accurately on distances not less than those given, w 
ensure that the focussing-soreen is within jjbt eJti irfire' 
from the true principal focus. 
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DISTANCES WHEN ENLARGING AND REDUCING. 


Fooug 

of 

Lens, 


TIMES 

OP ENLAIIGEMKNT AND REDUCTION. 


1 

2 

3 

4 

5 

6 

7 

' 8 

inches 

inches 

inches i inches 

inches linches 

inches 

inches 

inches 

X 

6 

9 

12 

15 

18 

21 

24 

27 

o 

6 

^ 'r 4 

3? 

33 

34 

3? 

3i 

ro 

7 

104 

14 

174 

21 

244 

28 

3U 

7 

5i 

H 


n 


4 

3« 


8 

12 

16 

20 

24 

28 

32 

36 


8 

6 

5i 

5 


43 

n 

‘»4 

41 

9 

13J 

18 

22h 

27 

314 

36 

404 

9 

63 

6 

5E 

51 

5.1 

54 

5iV 


10 

15 

20 

25 

30 

35 

40 

45 

0 

10 

74 

6 ii 

61 

6 

54 

5f 

54 

54 

11 

164 

22 

274 

33 

384 

44 

49* 

! 11 

81 

74 

6 ,^ 

6 ? 

. 6 A 

6 ? 

c n 

Olff 


~ 2 ~ 

18 

24 

30 

36 

42 

48 

'"^4~ 

D 

1 12 

9 

8 

74 

74 

; 7 

_ 6 j_ 

6| 

n 

1 14 

21 

.28 

35 

42 


76 

63 

f 

i 

104 

9,4 

’ 1 

8* 

: 

8 

74 

a 

1 16 

24 

32 

40 i 

48 

56 

64 

72 

i 16 

i 12 ‘ 

103 

: 10 1 

93 ! 

! 94 

94 

9 

a 

I 18 

na-T 

i 36 ' 

: ~45*’^! 

1 54 ! 

! 63 

72 

81 

if 

i 18 

134 

1 12 

Hi 1 

i 

104 

10^ 

104 

10 

i 20 

30 

! 40 

' 50 

60 I 

70 ! 


90 

20 

i 15 1 

134 

i 124 1 

12 ! 

115 ! 

11? 1 

Hi 

11 

' 22 

! 

44 

i 55 1 

66 

77 

88 

99 

22 

; 164 

in 

i 

134 

1 123 

124 

12 i 

12 

1 24 


48 

: 60 1 

72 

84 

96 

108 

1 24 

1 18 1 

16 

■ 15 I 

1 in 

14 1 

13? 

134 


The table is ascii as follows : -KnoTvini* the focal length of the lens to be used 
and the degree of (linear) cnlargcincnt or reduction, look up the llgnre for enlarge* 
'ment or reduction in the upper horizontal row, and carry the eye down the column 
, below it until it reaches the horizontal line of figures opposite the focal length of 
' Idns in the left-hand column. 

When enlarpintf^ the greater of the two distances where the two lines join is the 
distance from lens to the Hcnsicive paper or ^latc. Tho lesser is the distance from 
Jens to negative, or picture being enlarged direct in camera. 

.When redueinfff the distances are viee-verad : the greater is the distance from lens 
“'Aboriginal, the smaller from lens to sensitive plate. 
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RELATIVE EXPOSURES WHEN ENLARGING (WITHOUT 
A CONDENSER). 


New 
Times of 
Enlarge- 
ment. 


Time of enlargement for which exposure is known. 


1 

n 

2 

2i 


3* 

♦ 

5 

6 

8 ’ 

10 

12 

1 

1 

s 


i 

1 

i 

i 

i 


.’o 



li 

li 

1 

5 

i 


i 

1 

f 

i 




2 

2i 

li 

1 

i 

H 

f; 


* 

i 


i 

r’i 

2 V 

2i 

3 

2 

li 

1 



4 

i 

i 

i 

A 

A 

3 

4 

2J 

li 

11 

1 

s 

? 

1 

A 

j 

A 

A 

fi3i 

5 

3i 

21 

1* 

11 

1 


4 


1 

i 

i 

4 

6 

4 

3 

2 

li 

u 

1 

1 

4 

A 

i 

1 i 

5 

9 

6 

, 4 

i 3* 

2J 

11 

! li 

1 

i ? 


A 

1 ^ 

6 

12 

8 

; 5 

1 4 

! 3 

2i 

! 2 

11 

1 1 

1 S 


1 i 

s' 

20“ 

|13 

9 * 

1 7 

; 5 ’ 1 

1 

1 34 

1 21 

1 13 

1 1 

4 

i 4 

10 

30 

;19 

13 

10 

: 7 

G 

5 

34 1 24 

1 14 

1 

; if 

12 

42 

27 

1 

19 

14 |11 

8 1 

7 1 

44 

34 

; 2 

14 

1 


To UBC this table find in the top horizontal line the number of times of enlarge- 
ment for which exposure is known Under this number the relative time of 
exposure for dilTerent degrees of enlargement will be found opposite the new 
times of enlargement in first vertical column. 


RELATIVE EXPOSURES WHEN COPYING OR REDUCING. 




A 

ss\y 

A 


Scale of reduction for which exposure is known. 


5 4 


li 

1 


li I 

lAI 

1 I 

i ' 

f. 

S 

l! 


3 ! 

, 




1 

i 

4 

A 1 

1 ' 
1 

A 

JO 

J. 1 

4 

21 

24 

3 

3 

3 

34 

34 i 

34 

11 

2 

2 

21 

24 

24 

3 i 

3 

14 

11 

2 

2 

21 

21 

24 , 

24 

11 

14 

14 

11 

2 

2 

2 i 

2 

1 

14 

11 

11 

14 

14 

14 ! 

ll 

4 

1 

1 

lA 

11 

11 

14 1 

14 

■ i ' 

i 1 ' 

: i 1 

r j 

u 

1 lA 

11 ■ 

11 

1 

: 1 

1 1 , 

1 ; 

1 

1 lA 

li : 

11 

3 


I i : 

1 1 

1 

^ 1 

lAi 

li 


1 3 

* 1 

's 1 

1 1 

“l ' 

1 1 

14 

i 

it 


s I 

1 1 

i 

1 

1 

1 

3 

1 

4 

; 4 

■ 4 

1 

1 


To use this table find in the top horizontal line the scale of reduction for which 
exposure Is known. Under this scale the relative time of exposure for different 
degrees of reduction will be found opposite the new soales of reduction marked in 
first vertical column. 
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'“ ‘ TABLB OF yittW-AtTGIiB^r ^ 

Divina sm Bask* ok kbx PikTK> bs EginrAiKiiti Boons ok 
THK' Lkks. , 


If the 

The 

'V 

ntbe 

The 

If the , 

The 

quotient is 

angle is, 

quotient is 

angle is 

4uotient is 

angle is 

0*282 

t>e^es. 

9 ■ ^ 

' 0*748 

Degrees. 

41 

1*3 

Degrees. 

66 

0*5 

17 

0*768 

42 

1*32 

67 

0 317 

18 

0*788 

43 

1*36 

68 

0*335 

19 

0 808 

44 

1375 

69 

0 353 

20 

0 828 

45 

1*4 

70 

0-37 

21 

0 849 

46 

1*427 

71 

0 389 

22 

0 87 

47 

] 45 

72 

0*407 

23 

0 89 

48 * 

1*48 

73 

0-425 

24 

0 911 

49 

1*5 

74 

0*443 

25 

0*933 

50 

153 

75 

0-462 

26 

0*954 

51 

* 156 

76 

0 48 

27 

0 975 

52 

159 1 

77 

05 

28 

10 ! 

53 

1*62 i 

78 

0 517 

29 

1 102 

54 

1649 

79 

0 536 

30 

1041 

SS 

1*678 

80 

0*555 

31 

1 1063 

56 

1*7 

81 

0 573 

32 

1 1086 

57 

1739 

82 

0 592 

33 

1*108 

58 

1769 

83 

0*611 

34 

1 1 132 

59 

18 

84 

0 631 

35 

1 1 155 

60 

1833 

85 

0 65 

36 

1178 

61 

1*865 

86 

0*67 

37 

1 12 

62 

1*898 

87 

' 0*689 

38 

I 1*225 

63 

1*931 

88 

0 708 

59 

1*25 

64 

1*965 

89 

0 728 

40 

1*274 

1 

65 

r 

20 

90 


Example. - Gi\oii a lens d£ 13 inches equivalent focus ; required the 
angle included by it on plate 3| x 4J. ^ 

Diagonal is &*3 inches. 5*3-13-^*407, corresponding with angle 
of 23‘*. 


* More accurately the diagonal of the plate, inasmuch as the field cd 
'the lens IB circular, and if the corners of the plate are to be oovered 
tim angle embraced by the lens should be sufficient to cover the 
diagonal of the plate The maker of a lens, stated to cover up to a 
given angle, may be asked if that angle is measured on the length or 
diagonal of a plate 

Thelengths of the diagonals of the plates most commonly used are 


X 3} diagonal 4 6 inches 
Ptx4i „ 53 

5x4 „ 6-4 

4J X 6i ., 8*0 


7} X 5 diagonal 9 Q inched. 

X 8^ „ 10*7 „ 

10 X 8 X2*8 „ 

12 X 10 „ 15*6 „ 






ITABIiBS ^ AND NB^OKD WNlOfi ADD 

OBJNOTS Aiti: IN'S^O<^S<|VH^ BBABP'FQOUS IB / 
^EJqUKBD tHS INFSNlTY. 


Btttto mai;]s«d oA-StofiB. 

Focal . • 

lenrth Tt^ 

oT ffi /s-s y/6 «7 1 m j/iu jru i/;is //is //» ^ 


in — • 
iaohes> 


4 ! 33 24 

4| j 38 . 27 

4l ; 42 30 

43 I 47 34 

5 i 52 36 

5^ I 57 40 

5) I 63 45 

5| ; 68 50 


dumber of feet after wbicb all'is in focus. 


7 101 72 

7i 109 78 

7* 117 83 

7? 124 90 

8 132 96 

8 1 141 IQO 

82 150 104 

si 156 111 

9 168 120 

91 180 127 

, 9} 190 133 

92 197 in 

10 j 208 148 


25 21 19 15 14 

28 24 21 17 i 15 

31 27 24 19 17 

! 

35 30 26 21 ; 19 

38 33 28 23 i 21 

43 36 31 25 I 23 

46 38 34 < 27 ' 25 

I ' [ 

50 42 38 30 ! 28 

54 46 40^ 32 I 29 

58 EO 44 35 I 32 

63 I 54 ' *47 38 ' 34 

68 I 58 51 40 I 37 

73 ! 62 i 54 44 ! 39 

78 i 64 ' 58 47 ■ 42 

83 j 71 , 62 50 I 45 

88 i 76 . €8 j 52 I 48 

94 ' 80 71 i 56 > 51 

100 I 84 . 76 ! 60 56 

104 I 89 ; 78 : 63 I 57 

112 96 i 84 «67 61 

116 101 90 71 65 

125 107 ! 96* 75 68 

131 113 i 99 79 j 72 

140 120 104 83 75 


1 9 1 g 

7 6 

4 

3 

1 10 

10 

7 7 

5 

34 

11 1 11 

Si 7i 

Si 

4 

12, 

12 

8| 

6 

5 

14 1 13 

15 1 14 

10^1 91 

lUj io{ 
I2l; U| 



17 

15 

U 

6 

18 1 

17 

isi 13 

gj 

64 

20 

19 

15 14 

9 

7 

22 

20 

16, 15 

10 

74 

23 

22 

1741 16 

n 

8 

2S| 

24 

19 17 

12 

84 

27 ! 25 

20 . 18 1 

124 

8 

2^ 

27 

22 20 ! 

13* 

10 

31_| 

29 

24^ 21 1 

141 

10| 

33 

31 

25 ' 22 : 

i5}i 

ill 

36 

32 

28 24 

16 

' 

37 

35 

29 25 

■ 174 

1 ^84 

40 i 

38 

30 27 

19 

13g 

42 1 39 

32 29 

20 

14 

. 45 

42 

34 31 

21 

15 

47 

45 

35 32 

22 

16 

50 

47 

37 34, 

i 24 

17 

52 

50 

39 ■ 36 


18 

55 

1 

52 

42 38 

26 

19 


If tfhaip foous is secured on any of the distances shown, th^n/wjth 
the atop indicated, all objects are in focus from half the distance^, 
focussed on up to infinity, 



THh BRIXrsn iQt/SNAl PUPI 


■FOCAi LENGTH OF LENSES RECOMMENDED FCM 
STUDIOS OV VARIOUS TENGTHS. J 

The follawing table ^hows tha"^foca4 of lon«t which is sTiitabl« 
ebmfoxtibble working in studios of various lopgibs du each case 8 
asshmed that 5 It otf the length will bo taken up b> camera, opera'l 
Bitter and biokground The figures 9 «n coluinu the full run 
theetudie, includinglhis 5 it« In the case t>f the short studios! 
focal longtime are about the longest which can be used in the cag^ 
the longer bludips somewhat greater focal lengths might be used, \ 
the lenses directed m tlie table aie about the beet for gehdlrtl vfdtm 


T-tcnph 

Studio 

« iiftt 

"" 1 

C 1) \ 

! llil 

lot ifth 

Inibes 

' 0 t> \ I 

bair l(Tig^ 
ind ' 

C Allllt^t 
full 

Inebt*s 

i D\ 1 

, neul 1 

CabliK t 1 
half 
Iwgtb 
lat hes 

Cabinet 
head and 

♦ full 

iBaeth 
PphiiS ^ 

Jlottdoii 

bBlf 

l(^ngth, 

1 inr^fuJl 
length 
Incbe<^ 

Brndoifl 
be id, ■ 
i'Anel H 
half ■ 
length ■ 
lnchrB.n 

12 

4* 

6r 


9* 


W 1 

14 

4i* 

’4* 

1 9 

> 10* 

* 13* 

16 I 

16 

5f 

8i 

10 

lOi « 

1 16 j 

18 1 


6 

i 

m 1 

1 104 ! 

16^ ^ 

1 

20 

b 

1 10 

m 

' 12 ’ 

1 18^ ' 

20 j 

22 

1 ’ . 

lOi 

12 

1 14 

22 

^ ■ 

?4 

8i 

12 

14 

1 16 

24 

24 i** 

?8 

' 8i 

1 13i 

16 

lb 

1 24 

24 * ^ 

30 

10 

13 

16 

18 

1 24 

24 



1 

1 ^ 

— 

1 

^ ^ 


*■ Full lengths 
standpmut ho 


may he obtainedf^ith thjse focal lengths, but v 
near to the that good perspective oansiot he^ 






